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(54) OPTICAL MODULATING ELEMENT AND IMAGE PROJECTION DISPLAY DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make it easy to control gap 
thickness and to display an image of high quality. 
SOLUTION: Incident light 1 which is made incident on a liquid 
crystal panel 210a is transmitted through a glass substrate 24 of an 
opposite substrate 20, converged by microlenses 22, and passed 
through a liquid crystal layer 30 and a pixel electrode part 13, so 
that it is focused in a glass substrate 11 of a pixel substrate 10. The 
incident light 1 while passing through the liquid crystal layer 30 is 
spatially modulated corresponding to an image signal voltage applied 
to the pixel electrode part 13. Here, four microlenses 22 are 
divisionally arranged, for example, in a square lattice shape for one 
pixel electrode part 13. The incident light 1 which is made incident 
on the liquid crystal panel 210a is converted by each of the four 
lenses so that it is made incident on one pixel electrode part 13. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A liquid crystal display element comprising: 

Two or more picture element electrodes which were matched with each of at least one colored light, and were 
arranged in two dimensions. 

a group matched with one picture element electrode or two or more colored light — two or more micro lenses in 
which a placed opposite is carried out for every picture element electrode, and each has several lens sides from 
which curvature differs, or two or more lens sides which were divided. 

An optical modulation means which modulates colored light which entered according to a picture signal impressed to 
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said picture element electrode. 

[Claim 2]The liquid crystal display element according to claim 1, wherein flattening of each center section of two or 
more of said micro lenses is carried out. 

[Claim 3]The liquid crystal display element according to claim 2, wherein a field where said optical modulation means 
was constituted by liquid crystal layer, and flattening of said two or more micro lenses was carried out is arranged at 
said liquid crystal layer side. 

[Claim 4]A colored light creating means which generates two or more colored light comprising, An image projection 
display provided with at least one optical modulator which performs light modulation processing according to a 
picture signal to each colored light from said colored light creating means, and a projecting means which projects on 
a screen each colored light modulated by said optical modulator. 

Two or more picture element electrodes which said optical modulator was matched with each of at least one 
colored light, and were arranged in two dimensions. 

a group matched with one picture element electrode or two or more colored light — two or more micro lenses in 
which a placed opposite is carried out for every picture element electrode, and each has several lens sides from 
which curvature differs, or two or more lens sides which were divided. 

An optical modulation means which modulates colored light which entered according to a picture signal impressed to 
said picture element electrode. 

[Claim 5]The image projection display according to claim 4, wherein flattening of each center section of two or more 
of said micro lenses is carried out. 

[Claim 6]The image projection display according to claim 5, wherein a field where said optical modulation means was 
constituted by liquid crystal layer, and flattening of said two or more micro lenses was carried out is arranged at 
said liquid crystal layer side. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the image projection display using the optical modulator which 
modulates light for every pixel according to a picture signal, and makes image display possible, and this modulated 
light modulation element. 
[0002] 

[Description of the Prior Art]Image projection displays, such as a liquid crystal projector which displays by 
projecting a picture other than a direct viewing type display on a screen, are shown in the image display device 
using optical modulators, such as a liquid crystal element. After this image projection display leads three colored 
light used for a colored presentation to the pixel corresponding to each color of an optical modulator and performs 
light modulation according to a picture signal here, it is made to project on a screen and displays a color picture. 
The image projection display using the liquid crystal display element (henceforth a liquid crystal panel) as such an 
optical modulator, Red (Red =R) and the single plate method constituted using the liquid crystal panel provided with 
the color separating means of three green (Green =G) and blue (Blue=B) colors one sheet, It is divided roughly into 3 
board methods which have arranged the liquid crystal panel which is not provided with the color separating means 
for every colored light way of R, G, and B, respectively, and were constituted using the liquid crystal panel of three 
sheets on the whole. As a using form of such an image projection display, there are a rear type which projects a 
picture from the rear face of a screen, and a front type which projects a picture from the front face of a screen. 
[0003]Generally, a liquid crystal panel is constituted including the liquid crystal layer arranged so that between the 
pixel substrate in which the picture element electrode by which two-dimensional arrangement was carried out 
regularly was formed, the counter substrate arranged as countered with this pixel substrate, and pixel substrates 
and counter substrates may be filled. 

[0004]ln recent years, high-intensity [ of the image projection display which used such a liquid crystal panel ], and 
high definition-ization are progressing. For example, in a front-type image projection display, The display standard 
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has high-resolution-ized with XGA (ExtendedGraphics Array) to SVGA (Super VGA) from VGA (Video Graphics 
Array), SXGA (Super XGA), etc. in rear type projection TV (television) as a rear-type image projection display, the 

formation (Multi-Scan) of data display possible from NTSC or a PAL system izing corresponding to digital TV 

corresponding to HD from HDTV (high definition television), the formation of a high pixel number, and high- 
resolution-izing are still more nearly inevitable. In recent years, the demand of the miniaturization of a liquid crystal 
panel is followed besides the demand of such formation of a high pixel number, and high-resolution-izing in many 
cases. 

[0005]In order to meet improvement in the above picture element densities, and the demand of a rise in luminosity, 
in recent years, the liquid crystal panel which installed the microlens array in the counter substrate is developed 
briskly. A microlens array consists of two or more micro lenses. Each micro lens is provided corresponding to one or 
more pixels, and has become as [ make / a corresponding pixel / condense the light which entered into the liquid 
crystal panel ]. In order to attain maximization of condensing performance, need to make a picture element part with 
a size of several 10 micrometers condense this micro lens, and are built in by many in the counter substrate. 
r0006l Drawing 14 is a sectional view showing the example of 1 composition of the conventional liquid crystal panel 
which used the micro lens. By the following explanation, the front-face side shall mean the entrance plane side of 
light, and the rear-face side shall mean the emission face side of light. The liquid crystal panel shown in this figure is 
provided with the liquid crystal layer 130 put between the pixel substrate 110, the counter substrate 120 by which 
opposite allocation was carried out by separating prescribed distance at the front-face side (entrance plane side of 
the incident light 100) of this pixel substrate 110, and the pixel substrate 110 and the counter substrate 120. The 
liquid crystal is closed between the pixel substrate 110 and the counter substrate 120 by the seal part 140 by the 
liquid crystal layer 130. 

[0007]The picture element electrode part 113 of a large number arranged regularly (periodically) as the pixel 
substrate 110 touched the front-face side of the glass substrate 111 and this glass substrate 111 with the liquid 
crystal layer 130, It has the black matrix part 1 12 in which the switching element for impressing picture signal 
voltage to each of these picture element electrode parts 113, respectively, wiring, etc. were formed. Here, as a 
switching element, a thin film transistor (below Thin Film Transistor; calls it TFT) is used, for example. This black 
matrix part 1 12 is shaded with the metal membrane etc. which are not illustrated, and TFT malfunctions by optical 
exposure. As for each picture element electrode part 113, in the case of the liquid crystal panel for single plate 
methods, each is assigned for one colored light of B, R, and G, for example. 

[0008]The counterelectrode 1 25 in which opposite allocation of the counter substrate 1 20 was carried out at the 
picture element electrode part 113, One field side is provided with the cover glass 121 adhered to the 
counterelectrode 125, two or more micro lenses 122 formed in the field side of another side of this cover glass 121, 
and the glass substrate 124 arranged via the transparent resin layer 123 at the convex side of this micro lens 122. 
For example, lens formation of the micro lens 122 is carried out by wet etching or dry etching in a part of counter 
substrate 120. The resin layer 123 is a layer formed by being filled up with the resin (for example, resist, acrylic 
resin, silicon system resin, or fluororesin etc.) in which refractive indicees differ, after carrying out lens formation of 
the micro lens 122 by etching etc. A microlens array is formed of the micro lens 122 and the resin layer 123 of 
these plurality. 

[0009] Drawing 15 is a sectional view showing other examples of composition of the conventional liquid crystal panel 
which used the micro lens. With this figure, identical codes shall be given to the liquid crystal panel and identical 
configuration element which were shown in drawing 14 , and explanation shall be omitted. The liquid crystal panel 
shown in this figure is provided with the liquid crystal layer 130 put between the pixel substrate 210, the counter 
substrate 220 by which opposite allocation was carried out by separating prescribed distance at the front-face side 
(entrance plane side of the incident light 100) of this pixel substrate 210, and the pixel substrate 210 and the 
counter substrate 220. 

[0010]The pixel substrate 210 is equipped with the transistor part 212 which consists of a switching element for 
impressing picture signal voltage to each picture element electrode part 1 13, respectively, wiring, etc. The counter 
substrate 220 is provided with the cover glass 221. The black matrix part 213 is built in the cover glass 221 at the 
liquid crystal layer 130 side. The black matrix parts 213 are things [ from ], such as a metal membrane for 
intercepting light. 

As it corresponds to the transistor part 212, it is provided in it. 

In the counter substrate 220, two or more micro lenses 222 are arranged between the glass substrate 1 24 and the 
cover glass 221. This micro lens 222 is formed using at least one resin of a refractive index which is different in the 
resin layer 123. A microlens array is formed of the micro lens 222 and the resin layer 123 of these plurality. 
[0011]The liquid crystal panel shown in these figures the counter substrate and pixel substrate in which the 
microlens array was built, A seal is carried out, carrying out gap adjustment (adjustment of the thickness of a liquid 
crystal layer) in the portion except an effective pixel with adhering resin (ultraviolet curing type . resin, heat- 
hardened type resin, or an epoxy resin), and it is manufactured by closing a liquid crystal in it. 
[0012] 

[Problem(s) to be Solved by the Invention]By the way, in a liquid crystal panel, even if it is ultraviolet curing type 
resin, in order to harden thoroughly, heat will usually be applied to the seal part for closing a liquid crystal. It is 
heated to about 100-200 ** also by the manufacturing process of others of a liquid crystal panel in many cases. 
Thus, when a liquid crystal panel is heated with manufacture, there is a problem that the gap thickness of a liquid 
crystal layer becomes uneven easily in a field. 

[0013]Here, in the case of the image projection display of 3 board methods, when there is at least one gap 
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unevenness (heterogeneity of the thickness of a liquid crystal layer) among the liquid crystal panels of three sheets, 
there is a problem that luminosity unevenness will arise in the display image after composition of each colored light, 
and this will appear in it as an irregular color, for example. In the case of the image projection display of a single 
plate method, there is a problem that luminosity unevenness will arise in a display image. Thus, when it becomes the 
unevenness of liquid crystal transmissivity, it appears and it applies to a liquid crystal projector etc., the gap 
unevenness in a liquid crystal panel turns into luminosity unevenness and an irregular color, and is connected with 
image quality deterioration. For this reason, it is desirable to maintain the homogeneity of gap thickness in the liquid 
crystal panel. 

[0014]lt is thought that generating of the heterogeneity of gap thickness mentioned above is produced by change of 
the coefficient of thermal expansion by having built quality of a foreign matter, such as resin, in the inside of a 
counter substrate or an elastic modulus. Therefore, the heat stress at the time of the temperature up produced at 
the time of an assembly of the usual liquid crystal panel or a temperature fall is considered to be the reason of 
generating of the heterogeneity of gap thickness. Therefore, it is desirable to make the resin layer in a microlens 
array as thin as possible as a measure on the problem of the heterogeneity of this gap thickness, and to reduce the 
influence of heat stress. 

[001 5]By the way, in a JP,62-94826,A (patent number No. 2754529) gazette. In a liquid crystal device with [ pinched 
the liquid crystal between the substrates of a couple, and ] a matrix form pixel, The invention about the liquid 
crystal device providing the micro lens which condenses the incident light which penetrates the substrate by the 
side of light incidence to the field by the side of the liquid crystal of the substrate by the side of the light incidence 
of the substrates of a couple, respectively, and enters into it to each picture element part of a matrix form pixel in 
matrix form is indicated. In this liquid crystal device, the convex of the micro lens is formed in the liquid crystal 
layer. However, since the effective depth of the convex of a micro lens is also about ten micrometers, when a 
convex is formed in a liquid crystal layer, it becomes difficult to control gap thickness and there is usually a problem 
that it is difficult to manufacture an actually practical liquid crystal panel. Therefore, the liquid crystal panel by this 
invention is hard to be called realistic device. 

[0016]This invention was made in view of this problem, gap thickness is made easy to control and the purpose is to 
provide the optical modulator and image projection display which make it possible to perform quality image display. 
[0017] 

[Means for Solving the Problem]An optical modulator by this invention is provided with the following. 

Two or more picture element electrodes which were matched with each of at least one colored light, and were 

arranged in two dimensions. 

a group matched with one picture element electrode or two or more colored light — two or more micro lenses in 
which a placed opposite is carried out for every picture element electrode, and each has several lens sides from 
which curvature differs, or two or more lens sides which were divided. 

An optical modulation means which modulates colored light which entered according to a picture signal impressed to 
a picture element electrode. 

[0018]An image projection display by this invention is provided with the following. 
A colored light creating means which generates two or more colored light. 

At least one optical modulator which performs light modulation processing according to a picture signal to each 
colored light from a colored light creating means. 

Two or more picture element electrodes which were the image projection displays provided with a projecting means 
which projects on a screen each colored light modulated by an optical modulator, and an optical modulator was 
matched with each of at least one colored light, and were arranged in two dimensions. 

a group matched with one picture element electrode or two or more colored light — a placed opposite being carried 
out for every picture element electrode, and. An optical modulation means which modulates colored light into which 
each entered according to two or more micro lenses which have several lens sides from which curvature differs, or 
two or more lens sides which were divided, and a picture signal impressed to a picture element electrode. 

[001 9]a group by which at least one colored light which entered was matched with one picture element electrode or 
two or more colored light in an optical modulator and an image projection display by this invention — it is 
condensed with two or more micro lenses by which the placed opposite was carried out for every picture element 
electrode. Colored light which entered into a micro lens is modulated in an optical modulation means according to a 
picture signal impressed to a picture element electrode. Each of two or more micro lenses has several lens sides 
from which curvature differs, or two or more lens sides which were divided, and slimming down of the whole lens is 
attained. 
[0020] 

[Embodiment of the Invention] He re after, an embodiment of the invention is described in detail with reference to 
drawings. 

[0021][A 1st embodiment] Drawing 1 expresses the outline composition of the optical system of the image 
projection display concerning a 1st embodiment of this invention, and shows the state where the device was looked 
down on from right above. In this figure, in order to avoid complicatedness, only the course of a main beam of light is 
drawn and others are omitted. This image projection display is provided with the following. 

The light source 201 which is constituted as a liquid crystal projector of 3 board methods which use three liquid 
crystal panels of monochrome, and emits white light. 
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UV / IR cut filter 202 from which the light of ultraviolet (UV) and an infrared (IR) field contained in the white light 
emitted from this light source 201 is removed 

The integrator 203 which emits the parallel beam which is made to diffuse the light which penetrated this UV / IR 
cut filter 202, and by which the illuminance distribution of light was equalized. 

The relay lens 204 which condenses the parallel- beam emitted from this integrator 203, and forms a light source 
image, and the collimating lens 205 which emits again the light which formed the telecentric optical system and was 
condensed with the relay lens 204 with this relay lens 204 as a parallel beam of prescribed width. 

[0022]The light source 201 is constituted including a photogen and a concave mirror symmetrical with rotation. As a 
photogen, the lamp of a metal halide system is used, for example. The thing of shape with the sufficient condensing 
efficiency as much as possible as a concave mirror is good, for example, an ellipsoid-of-revolution mirror, a 
paraboloid-of-revolution mirror, etc. are used. The integrator 203 is for equalizing the field illumination from within 
degree distribution in the liquid crystal panel 210 which is made to diffuse the white light emitted from the light 
source 201, and is mentioned later. For example, it is constituted by one pair of lens arrays (fly eye lens) which 
arranged and formed many micro lenses, or the glass rod. 

[0023]The image projection display concerning this embodiment is provided with the following. 
The dichroic mirrors 20R, 206G, and 206B which divide selectively the parallel beam which vacated the prescribed 
interval, was provided on the same optical path, and was emitted from the collimating lens 205 into the colored light 
of three colors of R, G, and B which are to the foundations of color specification, respectively. 

The reflective mirror 207 which reflects in the further below-mentioned liquid crystal panel 21 OR side R colored light 
reflected by the dichroic mirror 206R. 

The reflective mirror 208 which reflects in the further below-mentioned liquid crystal panel 21 0B side B colored light 
reflected by the dichroic mirror 206B. 

[0024]The image projection display concerning this embodiment is provided with the following. 

The incident side polarizing plates 209R, 209G, and 209B to which linear polarization of each colored light of R, G, 

and B separated with the dichroic mirrors 206R, 206G, and 206B is carried out. 

The liquid crystal panels 210R, 210G, and 210B of the monochrome spatially modulated according to the picture 
which displays each colored light by which linear polarization was carried out with these incident side polarizing 
plates 209R, 209G, and 209B, respectively. 

The emitting side polarizing plates 21 1R, 21 1G, and 21 1B which make only the light which polarized in the 
predetermined direction among the lights spatially modulated with these liquid crystal panels 210R, 210G, and 210B 
penetrate. 

The projector lens 213 which projects the light compounded by the dichroic prism 212 for color composition which 
compounds each colored light which penetrated these emitting side polarizing plates 21 1R, 21 1 G, and 21 1B, and this 
dichroic prism 212 for color composition on the screen 111. 

[0025]Here, the projector lens 213 corresponds to the "projecting means" in this invention. 

[0026]The dichroic prism 212 for color composition is carrying out cube shape. This dichroic prism 212 for color 
composition has the three entrance planes 21 2R, 21 2G, and 21 2B into which each colored light of R, G, and B 
enters, respectively. The incident side polarizing plate 209R, the liquid crystal panel 21 OR, and the emitting side 
polarizing plate 21 1R are arranged so that the one entrance plane 21 2R of this dichroic prism 212 for color 
composition may be countered. The incident side polarizing plate 209G, the liquid crystal panel 21 0G, and the 
emitting side polarizing plate 21 1G are arranged so that other entrance planes 21 2G which intersect perpendicularly 
with the entrance plane 21 2R in the dichroic prism 212 may be countered. On the other hand, the incident side 
polarizing plate 209B, the liquid crystal panel 21 0B, and the emitting side polarizing plate 21 1B are arranged so that 
other entrance planes 212B parallel to the entrance plane 21 2R in the dichroic prism 212 for color composition may 
be countered. 

[0027]The liquid crystal panels 21 OR, 21 0G, and 21 0B (hereafter, these are named generically and it is described as 
the liquid crystal panel 210.) are the liquid crystal display elements of the transmission type micro-lens method 
which does not use a light filter, and perform the alternative abnormal conditions according to a picture signal to 
each colored light which entered. The pixel substrate (not shown) in which the picture element electrode (not shown 
in this figure) in which two-dimensional arrangement of this liquid crystal panel 210 was carried out regularly was 
formed, It is constituted including the liquid crystal layer (not shown) arranged so that between (it not illustrating) 
with a counter substrate, pixel substrates, and counter substrates which have been arranged as countered with this 
pixel substrate may be filled. 

[0028]Here, the liquid crystal panel 210 corresponds to the "optical modulator" in this invention. 

[0029] Drawing 2 is a sectional view showing the important section structure of the liquid crystal panel 210a which is 

an example of 1 composition of the liquid crystal panel 210 in drawing 1 . By the following explanation, the front-face 

side shall mean the entrance plane side of light, and the rear-face side shall mean the emission face side of light. 

The liquid crystal panel 210a shown in this figure is provided with the following. 

Pixel substrate 10. 

The counter substrate 20 by which opposite allocation was carried out by separating prescribed distance at the 

front-face side (entrance plane side of the incident light 1) of this pixel substrate 10. 

The liquid crystal layer 30 put between the pixel substrate 10 and the counter substrate 20. 
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The liquid crystal is closed between the pixel substrate 10 and the counter substrate 20 by the seal part 40 by the 
liquid crystal layer 30. 

[0030]Here, the liquid crystal layer 40 mainly corresponds to the optical modulation means in this invention. 
[0031 ]The pixel substrate 10 is provided with the following. 
Glass substrate 11. 

The picture element electrode part 13 of a large number arranged regularly (periodically) as touched the front-face 
side of this glass substrate 1 1 with the liquid crystal layer 30. 

The black matrix part 12 in which the switching element for impressing picture signal voltage to each of these 
picture element electrode parts 13, respectively, wiring, etc. were formed. 

Here, as a switching element, TFT is used, for example. This black matrix part 12 is shaded with the metal 
membrane etc. which are not illustrated, and TFT malfunctions by optical exposure. 
[0032]The counter substrate 20 is provided with the following. 

The counterelectrode 21 by which opposite allocation was carried out at the picture element electrode part 13. 
Two or more micro lenses 22 by which the placed opposite was carried out to the picture element electrode part 13 
every picture element electrode part 13. 

The glass substrate 24 arranged via the transparent resin layer 23 at the convex side of this micro lens 22. 
For example, lens formation of the micro lens 22 is carried out by wet etching or dry etching in a part of counter 
substrate 20. The resin layer 23 is a layer formed by being filled up with the resin (for example, resist, acrylic resin, 
epoxy system resin, silicon system resin, or fluororesin etc.) in which refractive indicees differ, after carrying out 
lens formation of the micro lens 22 by etching etc. A microlens array is formed of the micro lens 22 and the resin 
layer 23 of these plurality. As for the rear-face side of this microlens array, it is ground, for example using the CMP 
method (chemical machinery grinding method) etc., and the counterelectrode 21 is formed on it. In this case, after 
forming a transparent diacid-ized silicone film etc. on a microlens array, it may be made to form the 
counterelectrode 21 on it, in order to improve the adhesion of the counterelectrode 21 to a microlens array. The 
counterelectrode 21 is formed, for example with transparent conducting films, such as ITO (Indium Tin Oxide), and is 
being fixed to fixed potential (for example, earth potentials). This counterelectrode 21 is vapor-deposited by the 
microlens array by sputtering process, for example. 

.[0033]The micro lens 22 has two or more lenses to the one picture element electrode part 13. For example, the 
micro lens 22 is constituted to the one picture element electrode part 1 3 by four lenses arranged in the shape of a 
tetragonal lattice. By a diagram, only the section of the two micro lenses 22a and 22b is shown about the one 
picture element electrode part 13 among four lenses arranged in the shape of a tetragonal lattice. Thus, in the 
example shown in drawing 2 , since the micro lens 22 comprises two or more lenses to the one picture element 
electrode part 1 3, the curved surface divided into plurality to the one picture element electrode part 1 3 will be 
formed. Each curved surface of this micro lens 22 consists of a near [ a surface of a sphere or a surface of a 
sphere ]-shaped aspheric surface. It may be made to arrange many [ that it is few or ] numbers of lenses from four 
not only to the composition which arranges four lenses to the one picture element electrode part 13 but to the one 
picture element electrode part 13. 

[0034] Drawing 3 is a top view showing the condensing characteristic by the micro lens 22 shown in drawing 2 . This 
figure shows typically the condensing image which condenses in the one picture element electrode part 13 with the 
micro lens 22. The dotted line 51 in a figure is equivalent to the parting line (boundary line) of two or more lenses 
which constitute the micro lens 22. As shown in this figure, two or more condensing circular images 50a, 50b t 50c, 
and 50d are formed in the one picture element electrode part 13 in the shape of a tetragonal lattice with the micro 
lens 22. 

[0035] Drawing 4 is an explanatory view for comparing with the micro lens in the conventional liquid crystal panel the 
micro lens 22 in the liquid crystal panel 210a shown in drawing 2 . This figure shows only the micro lens 
corresponding to 1 pixel. In this figure, the portion shown with the two-dot chain line shows the conventional micro 
lens 52. In the case of the liquid crystal panel applied to the image projection display of 3 board methods, by the 
former, the micro lens 52 is arranged at one rate to 1 pixel. On the other hand, the micro lens 22 of this embodiment 
shown in drawing 2 is constituted by two or more lenses to the one picture element electrode part 13 as mentioned 
above. Thereby, thickness t1 of the whole micro lens 22 can be made small to the thickness t2 of the conventional 
micro lens 52, making condensing performance equivalent. Therefore, as for the liquid crystal panel 210a shown in 
drawing 2 , slimming down is attained compared with the former. 

[0036]Next, other examples of composition of the liquid crystal panel 210 shown in drawing 1 are explained. Drawing 
5Js a sectional view showing the important section structure of the liquid crystal panel 210b as other examples of 
composition of the liquid crystal panel 210. In this figure, identical codes shall be given to the liquid crystal panel 
210a and identical configuration element which were shown in drawing 2 , and explanation shall be omitted suitably. 
The liquid crystal panel 210b shown in this figure is replaced with two or more micro lenses 22 which can be set to 
the liquid crystal panel 210a shown in drawing 2 . and is provided with two or more micro lenses 60. As for this micro 
lens 60, one lens is formed to the one picture element electrode part 13. Each micro lens 60 is constituted to the 
one picture element electrode part 13 by the lens with two or more curvature. Each micro lens 60 differs 
[ periphery / 62 / the center section 61 and ] in curvature, for example. In the example of this figure, flattening of 
the center section 61 is carried out, and the curved surface for condensing the incident light 1 to the periphery 62 
is formed. The curved surface of the periphery 62 consists of a near [ a surface of a sphere or a surface of a 
sphere ]-shaped aspheric surface. Thus, thickness of a lens can be made small to the thickness of the micro lens in 
the conventional liquid crystal panel by carrying out flattening of the center section 61 of the micro lens 60. 
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Therefore, as for the liquid crystal panel 210b shown in drawing 5 , slimming down is attained compared with the 
former. 

r0037] Drawing 6 is a top view showing the condensing characteristic by the micro lens 60 shown in drawing 5 . This 
figure shows typically the condensing image which condenses in the one picture element electrode part 13 with the 
micro lens 60. As shown in this figure, the annular condensing image 63 is formed in the one picture element 
electrode part 1 3 by operation of the curved surface formed in the periphery 62 of the micro lens 60. The light 
which entered into the center section 61 arrives at the center section of the picture element electrode part 13 as it 
is. 

[0038]In the micro lens 60 shown in drawing 5 , flattening of the center section 61 may not be carried out thoroughly, 
but the curved surface of curvature which is different in the periphery 62 may constitute. Flattening of each center 
section of the lens divided into plurality to the one picture element electrode part 13 is carried out like the micro 
lens 60, and it may be made to constitute it in the micro lens 22 shown in drawing 2 . Thereby, further slimming down 
of the liquid crystal panel 210 can be attained. 

[0039]Next, the more concrete example of composition of the liquid crystal panel 210 is explained. Usually, when the 
using form is a frontal system in the liquid crystal projector of 3 board methods, the angle component of the light 
which enters into a liquid crystal panel is about **10 degrees. Therefore, also in the portion to which flattening of 
the center section 61 in the micro lens 60 shown in drawing 5 was carried out, for example, the incidence ingredient 
of light will have about **10-degree angular distribution. 

r0040] Drawing 7 is a characteristic figure for explaining the example of the angular dependence of the light which 
enters into the liquid crystal panel 210. In this figure, the vertical axis shows the relative intensity of the incident 
light which enters into the liquid crystal panel 210, and the horizontal axis shows the degree of incidence angle. 
Especially this figure shows the example of intensity distribution of the incident light in the liquid crystal panel 210a 
of composition of having been shown in drawing 2 as the liquid crystal panel 210. This example of intensity 
distribution corresponds to the luminous-intensity distribution on which it is projected by the counter substrate 20 
on the picture element electrode part 1 3. The luminous-intensity distribution which enters into the liquid crystal 
panel 210a has about **10-degree angle component like the curve shown with the numerals 71. Therefore, it is 
necessary to design the micro lens in the liquid crystal panel 210 in consideration of this angular distribution. By a 
diagram, the angle component shows simultaneously the example (curve shown with the numerals 72) which is about 
**8 degrees. 

[0041]Here, with reference to drawing 8, the concrete designing method in consideration of the angle component of 
light is explained about the liquid crystal panel 210 in this embodiment. Here, like the micro lens 60 shown in drawing 
5, one lens is arranged at the one picture element electrode part 1 3, and the case where the liquid crystal panel 
which has the micro lens 70 in which the flat part 73 was formed in the central part of a lens is designed is 
explained to an example. In drawing 8 , identical codes are given to the liquid crystal panel 210b and identical 
configuration element which were shown in drawing 5 . In this figure, (A) shows the section structure of a liquid 
crystal panel like drawing 5 , and (B) shows the top view which looked at micro-lens 70 portion from the incidence 
side of light. As shown in the figure, here, The size of the one micro lens 70. The size of D 2 and the one biack matrix 

part 12 for the distance between dc and the black matrix part 12 from the flat part 73 of D 3 and the micro lens 70. 

[ the distance between the liquid crystal layers 30 in the boundary part 74 with D-j and the adjacent micro lens 70 ] 

Distance to the pars basilaris ossis occipitalis of the picture element electrode part 1 3 is set to d. Horizontal 
distance between the incident light 2 and the curvature variation point 75 which entered a horizontal distance 
between the peripheral edge (curvature variation point 75) of the flat part 73 of the micro lens 70 and the black 
matrix part 1 2 with x and the degree theta of incidence angle is set to y. 

[0042]The relation of x/d<tantheta is realized in the liquid crystal panel shown in this figure. Since tan10" is about 
0.176 supposing the degree theta of incidence angle is 10 degrees at this time, the relation between x/0.176<d is 
realized. Here, it will be set to x< 3.5 micrometers supposing the distance d is 20 micrometers. It will be set to 
distance y<x+2micrometer=5.5micrometer supposing size D 3 of the black matrix part 12 is 4 micrometers. 

[0043]Supposing distance D-j which is temporarily equivalent to a length of one side of the picture element 

electrode part 13 is 20 micrometers and the fundamental shape of the micro lens 70 is a ball, the ball radii r of this 
lens are 20root2/2, and are about 14 micrometers. Here, the incident light 2 has further to the angle component 
which is **10 degrees, and if it assumes that they are x= 3.5 micrometers and d= 20 micrometers, the distance dc 
will become good at about 6 micrometers. 

[0044] Drawing 9 is a lineblock diagram showing the important section structure of the liquid crystal panel 210c 
which is an example of 1 design by the above designing methods. In this figure, (A) shows the section structure of 
the liquid crystal panel 210c, and (B) shows the top view which looked at micro-lens 80 portion from the incidence 
side of light. In this figure, identical codes are given to the liquid crystal panel and identical configuration element 
which were shown in drawing 8 . The designed value of each part of this liquid crystal panel 210c is as follows. The 
distance da is the distance between the flat part 73 of the micro lens 80, and the boundary part 74. Distance y-j is a 

horizontal distance between the curvature variation point 75 of the micro lens 80, and the boundary part 74, and 
distance y 2 is a horizontal distance between the curvature variation point 75 of the micro lens 80, and lens center 
O. The angle alpha is an angle on the basis of lens center O between the curvature variation point 75 of the micro 
lens 80, and the boundary part 74. The micro lens 80 and the resin layer 23 are formed with the resin (for example, 
resist, acrylic resin, epoxy system resin, silicon system resin, or fluororesin etc.) in which refractive indicees differ, 
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respectively. The resin layer 23 is formed by being filled up with the resin in which these refractive indicees differ, 
after carrying out lens formation of the micro lens 80 by etching etc. Refractive-index of the micro lens 80 is 
larger than refractive-index n 1 of the resin layer 23. 
[0045] 

r= 14.1 -micrometer distance da in radius of the micro lens 80 = the 1 1 .2-micrometer distance dc=4-micrometer 
distance y-j=5.5-micrometer distance y 2 =8.6-micrometer angle of alpha= 52 degrees[0046] Drawing 10 is a lineblock 
diagram showing the important section structure of the liquid crystal panel 210d which are other examples of a 
design by the above designing methods. In this figure, (A) shows the section structure of the liquid crystal panel 
21 0d, and (B) shows the top view which looked at micro-lens 280 portion from the outgoing radiation side (rear-face 
side) of light. In this figure, identical codes are given to the liquid crystal panel 210c and identical configuration 
element which were shown in drawing 9 . In this liquid crystal panel 21 Od, the micro lens 280 has two or more lenses 
to the one picture element electrode part 13. As shown in (B) of the figure, more specifically, the micro lens 280 is 
constituted to the one picture element electrode part 1 3 by the four lenses 280a, 280b, 280c, and 280d arranged in 
the shape of a tetragonal lattice. However, these micro lenses 280 differ in the micro lens 22 shown in drawing 2 . 
and the lens serves as shape **** to the outgoing radiation side of light, and the flat part 73 is formed in the center 
section of the whole lens like the micro lens 80 shown in drawing 9 . That is, in the example of this figure, the micro 
lens 280 has the composition that the both sides of division of a lens and flattening were performed, to the one 
picture element electrode part 13. By flattening of this micro lens 280, it can contribute to slimming down of a lens, 
and the situation where the depth of the convex of a lens becomes deep too much, and control of gap thickness 
becomes difficult to the liquid crystal layer 30 can be prevented. 

[0047]About the fundamental portion of the designed value of each part of the liquid crystal panel 21 0d, it is the 
same as that of the liquid crystal panel 210c shown in drawing 9 . For example, about the distance da, dc, y^, and 

it is the same as that of the liquid crystal panel 210c. The distance dc here is the distance between the flat part 73 
of the micro lens 280, and the liquid crystal layer 30. The micro lens 280 and the resin layer 23 are formed with the 
resin in which refractive indicees differ, respectively. About the formation method of the micro lens 280 and the 
resin layer 23, it is the same as that of the liquid crystal panel 210c shown in drawing 9 . 
[0048]Next, an operation of the image projection display of the above composition is explained. 
[00493First, an operation of the whole image projection display is explained with reference to drawing 1 . As for the 
white light emitted from the light source 201, ultraviolet rays and infrared rays are removed by UV / IR cut filter 
202. And the light which penetrated this UV / IR cut filter 202 is diffused in the integrator 203, and is emitted as an 
almost parallel light by which the illuminance distribution of light was equalized. The parallel beam emitted from this 
integrator 203 is emitted as a parallel beam of prescribed width by the collimating lens 205 which formed the 
telecentric optical system with the relay lens 204, once it is condensed with the relay lens 204. 

[0050]The parallel beam emitted from the collimating lens 205 is selectively separated into the colored light of three 
colors of R, G, and B used as the foundations of color specification by operation of the dichroic mirrors 206R, 206G, 
and 206B. After linear polarization of each separated colored light of R, G, and B is carried out with the incident side 
polarizing plates 209R, 209G, and 209B, it enters into the liquid crystal panels 210R, 210G, and 210B, respectively. 
The liquid crystal panels 21 OR, 210G, and 21 0B become irregular spatially, and emit the light which entered. The light 
which emitted the liquid crystal panels 210R, 210G, and 210B enters into the emitting side polarizing plates 21 1R, 
21 1G, and 21 1B. Each colored light which penetrated the emitting side polarizing plates 21 1R, 21 1G, and 21 1B 
enters into the entrance planes 21 2R, 21 2G, and 21 2B of the dichroic prism 212 for color composition, respectively. 
After color composition is carried out by operation of the dichroic prism 212 for color composition, it is projected on 
each colored light which entered into the entrance planes 212R, 212G, and 212B of the dichroic prism 212 for color 
composition by the screen 11 1 with the projector lens 213. 

[0051]Next, an operation of the liquid crystal panel 210 is explained. First, with reference to drawing 2 and drawing 3 . 
an operation of the liquid crystal panel 210a which is an example of 1 composition of the liquid crystal panel 210 is 
explained. Especially in the following, the operation which the incident light 1 which enters into the one picture 
element electrode part 13 receives is explained. 

[0052]As shown in drawing 2 . the incident light 1 which entered into the liquid crystal panel 210a penetrates the 
glass substrate 24 of the counter substrate 20, with the micro lens 22, passes the liquid crystal layer 30 and the 
picture element electrode part 1 3 in response to a condensing operation, and connects a focus with the inside of 
the glass substrate 11 of the pixel substrate 10. The condensing position of the light by the micro lens 22 may be 
not on the inside of the glass substrate 11 but on the picture element electrode part 13. The incident light 1 
receives spatial abnormal conditions according to the picture signal voltage impressed to the picture element 
electrode part 13, while passing the liquid crystal layer 30. 

[0053]To the one picture element electrode part 13, division arrangement of the four lenses is carried out as the 
micro lens 22 at the shape of a tetragonal lattice, for example. The incident light 1 which entered into the liquid 
crystal panel 210a is condensed by each of these four lenses so that it may enter into the one picture element 
electrode part 13. With four lenses by which division arrangement was carried out, on the picture element electrode 
part 13, as shown in drawing 3 , more specifically, two or more condensing circular images 50a, 50b, 50c, and 50d are 
formed in the shape of a tetragonal lattice. The above operation is the same about all the lights which enter into the 
micro lens 22. 

[0054]Next, with reference to drawing 5 and drawing 6 , an operation of the liquid crystal panel 210b which are other 
examples of composition of the liquid crystal panel 210 is explained. The operation by this liquid crystal panel 210b 
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is the same as an operation according to the above-mentioned liquid crystal panel 210a except for the operation by 
the micro lens 60. One lens is arranged to the one picture element electrode part 13, and the micro lens 60 differs 
[ periphery / 62 / the center section 61 and ] in curvature, for example. For this reason, condensing operations of 
light differ by the center section 61 and the periphery 62 of a lens. In the example shown in drawing 5 t flattening of 
the center section 61 is carried out, and the curved surface for condensing the incident light 1 to the periphery 62 
is formed, and it is, and as shown in drawing 6 . the annular condensing image 63 is formed in the one picture 
element electrode part 1 3 by operation of the curved surface formed in this periphery 62. The light which entered 
into the center section 61 arrives at the center section of the picture element electrode part 13 as it is. 
[0055]The overall operation is the same as that of the liquid crystal panels 210a and 210b also about the liquid 
crystal panels 210c and 21 Od shown in drawing 9 and drawing 10 . 

[0056]As explained above, according to this embodiment, each of the micro lens in the liquid crystal panel 210, 
Since it is constituted as it has several lens sides (for example, micro lens 60 shown in drawing 5 ) from which 
curvature differs, or two or more lens sides (for example, micro lens 22 shown in drawing 2 ) which were divided, 
Slimming down of a micro-lens portion can be attained and it becomes easy to carry out control of the gap 
thickness by change of the coefficient of thermal expansion of the substrate which constitutes a micro lens, and an 
elastic modulus. Thereby, since equalization of gap thickness can be attained, it becomes possible to lessen the 
irregular color by dispersion in gap thickness, and to perform quality image display. Especially in the micro lens 280 
shown in drawing 10 . Since flattening of a lens center section is attained and the convex of the lens was arranged to 
the liquid crystal layer 30 side, in spite of arranging the convex of the lens at the liquid crystal layer 30 side, the 
depth of the boundary part of a lens does not become deep too much to the liquid crystal layer 30, and it is easy to 
carry out control of gap thickness. 

[0057]According to this embodiment, like before, constitute a micro lens only from a lens of single curvature, and. 
Since composition to which one lens is made to correspond at the one picture element electrode part 1 3 is not 
taken, compared with the former, the design flexibility of a lens including a focal distance, thickness, etc. can be 
raised. 

[0058][A 2nd embodiment] Next, a 2nd embodiment of this invention is described. This invention is applicable not 
only to 3 board methods but the image projection display of a single plate method. This embodiment explains the 
case where this invention is applied to the image projection display of a single plate method. 
[0059] Drawing 1 1 expresses the outline composition of the optical system of the image projection display 
concerning a 2nd embodiment of this invention, and shows the state where the device was looked down on from 
right above. In this figure, in order to avoid complicatedness, only the course of a main beam of light is drawn and 
others are omitted. This image projection display is provided with the following. 

The light source 1 which is constituted as a liquid crystal projector of a single plate method which does not use a 
light filter, and emits white light. 

UV / IR cut filter 302 from which the light of ultraviolet [ which is contained in the white light emitted from this light 
source 1 ] and an infrared region is removed 

The integrator 303 which emits the parallel beam which is made to diffuse the light which penetrated this UV / IR 
cut filter 302, and by which the illuminance distribution of light was equalized. 

The relay lens 304 which condenses the parallel beam emitted from this integrator 303, and forms a light source 
image, and the collimating lens 305 which emits again the light which formed the telecentric optical system and was 
condensed with the relay lens 304 with this relay lens 304 as a parallel beam of prescribed width. 

[0060]The light source 301 is constituted including a photogen and a concave mirror symmetrical with rotation. As a 
photogen, the lamp of a metal halide system is used, for example. The thing of shape with the sufficient condensing 
efficiency as much as possible as a concave mirror is good, for example, an ellipsoid-of-revolution mirror, a 
paraboloid-of-revolution mirror, etc. are used. The integrator 303 is for equalizing the field illumination from within 
degree distribution in the liquid crystal panel 308 which is made to diffuse the white light emitted from the light 
source 301, and is mentioned later, For example, it is constituted by one pair of lens arrays (fly eye lens) which 
arranged and formed many micro lenses, or the glass rod. 
[0061]This image projection display is provided with the following. 

The dichroic mirror 306 which separates into the colored light of three colors of B, R, and G used as the foundations 
of color specification selectively, and emits the parallel beam emitted from the collimating lens 305 to it. 
The incident side polarizing plate 307 to which linear polarization of each of the colored light of three colors of B, R, 
and G which were separated with this dichroic mirror 306 is carried out. 

The liquid crystal panel 308 spatially modulated according to the picture which displays the colored light of three 
colors of B, R, and G by which linear polarization was carried out with this incident side polarizing plate 307. 
The emitting side polarizing plate 309 which makes only the light which polarized in the predetermined direction 
among the lights spatially modulated with this liquid crystal panel 308 penetrate, and the projector lens 310 which 
projects the light which penetrated this emitting side polarizing plate 309 on the screen 311. 

[0062]Here, the projector lens 310 corresponds to the "projecting means" in this invention. The liquid crystal panel 
308 corresponds to the "optical modulation means" in this invention. 

[0063]The dichroic mirror 306 has three mirrors, the mirror 306B for B, the mirror 306R for R, and the mirror 306G 
for G, which reflect each colored light of B, R, and G selectively, respectively. The mirrors 306B, 306R, and 306G 
have the color adjustment maintaining structure (not shown) for setting the incidence angle of each colored light of 
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R, G, and B which enter from a direction different, respectively as the liquid crystal panel 308. 
[0064]The liquid crystal panel 308 is a liquid crystal display element of the transmission type micro-lens method 
which does not use a light filter, and performs the alternative abnormal conditions according to a picture signal to 
each colored light reflected with the dichroic mirror 306. The pixel substrate (not shown) in which the picture 
element electrode (not shown in this figure) in which two-dimensional arrangement of this liquid crystal panel 308 
was regularly carried out corresponding to each color of B, R, and G was formed, It is constituted including the liquid 
crystal layer (not shown) arranged so that between (it not illustrating) with a counter substrate, pixel substrates, 
and counter substrates which have been arranged as countered with this pixel substrate may be filled. 
r0065l Drawing 12 is a sectional view showing the example of 1 composition of the liquid crystal panel 308 in drawing 
11 , In the following explanation, the same numerals are given to the same portion as the component in the liquid 
crystal panel 210a shown in drawing 2 , and explanation is omitted suitably. The liquid crystal panel 308 shown in this 
figure is provided with the following. 
Pixel substrate 101. 

The counter substrate 102 by which opposite allocation was carried out by separating prescribed distance at the 
front-face side (entrance plane side of the incident light R, G, and B) of this pixel substrate 101. 

[0066]The pixel substrate 101 is provided with the picture element electrode part 91 of a large number arranged 
regularly (periodically) as touched the front-face side of the glass substrate 1 1 with the liquid crystal layer 30. The 
picture element electrode part 91 is assigned to one colored light of B, R, and G. Here, if the picture element 
electrode part 91 for each colored light of B, R, and G will be described as 91B, 91 R, and 91G, respectively, the 
iterative array is made in an order of [ in accordance with one direction (direction which tends toward the left from 
the right by a diagram) ] 91B, 91 R, and 91 G in each picture element electrode part 91. Below, the group of the three 
picture element electrode parts 91 B, 91 R, and 91 G is generically called the picture element electrode part 91 of one 
group. 

[0067]The counter substrate 102 is provided with two or more micro lenses 90 by which the placed opposite was 
carried out to the picture element electrode part 91 every picture element electrode part 91 of one group. Three 
light flux, B, G, and R, acquired from white light by carrying out color separation with the dichroic mirrors 306B, 
306R, and 306G ( drawing 1 1 ) enters into this micro lens 90 from a mutually different direction. Each colored light of 
B, R, and G which entered into this micro lens 90 enters into the picture element electrode parts 91 B, 91R, and 
91 G, respectively. Each micro lens 90 is constituted to the picture element electrode part 91 of one group by the 
lens with two or more curvature. Each micro lens 90 differs [ periphery / the center section and ] in curvature, for 
example. In the example of this figure, the curvature of the lens side of a periphery is small to the center section. 
That is, each micro lens 90 has power with the bigger lens side of a periphery. This micro lens 90 explains the 
operation given to the light which entered in full detail with reference to drawing 13 behind. 

[0068]lt is also possible to use the same lens as the composition of the micro lens in the liquid crystal panel 210 of 
a 1st embodiment of the above as a micro lens in the liquid crystal panel 308. It is also possible to use the same 
lens as the composition of the micro lens in the liquid crystal panel 308 of this embodiment conversely as a micro 
lens in the liquid crystal panel 210 of a 1st embodiment of the above. 

[0069]Next, an operation of the image projection display of the above composition is explained. 
[0070]First, an operation of the whole image projection display is explained with reference to drawing 1 1 . As for the 
white light emitted from the light source 301, ultraviolet rays and infrared rays are removed by UV / IR cut filter 
302. And the light which penetrated this UV / IR cut filter 302 is diffused in the integrator 303, and is emitted as an 
almost parallel light by which the illuminance distribution of light was equalized. The parallel beam emitted from this 
integrator 303 is emitted as a parallel beam of prescribed width by the collimating lens 305 which formed the 
telecentric optical system with the relay lens 304, once it is condensed with the relay lens 234. 

[007l]The parallel beam emitted from the collimating lens 305 is selectively separated into the colored light of three 
colors of R, G, and B used as the foundations of color specification by operation of the dichroic mirrors 306R, 306G, 
and 306B. The dichroic mirrors 306R, 306G, and 306B reflect each separated colored light in mutually different 
angular orientation. Thus, after linear polarization of each colored light of R, G, and B reflected in angular orientation 
which is separated by the dichroic mirrors 306R, 306G, and 306B, and is mutually different is carried out with the 
incident side polarizing plate 307, it enters from a direction which is different in the liquid crystal panel 308, 
respectively. The liquid crystal panel 308 becomes irregular spatially, and emits the light which entered. The light 
which emitted the liquid crystal panel 308 enters into the emitting side polarizing plate 309. It is projected on each 
colored light which penetrated the emitting side polarizing plate 309 by the screen 31 1 with the projector lens 310. 
[0072]Next, an operation of the liquid crystal panel 308 is explained with reference to drawing 12 . Especially in the 
following, the operation which the incident light which enters into the picture element electrode part 91 of one group 
receives is explained. 

[0073]As shown in drawing 12 , each incident light of B, R, and G which entered from a direction which is different in 
the liquid crystal panel 308, The glass substrate 24 of the counter substrate 102 is penetrated, the liquid crystal 
layer 30 and the picture element electrode part 91 are passed in response to a condensing operation with the micro 
lens 90, and a focus is connected to a position which is different for every color inside the glass substrate 1 1 of the 
pixel substrate 101. The condensing position of the light by the micro lens 90 may be not on the inside of the glass 
substrate 11 but on the picture element electrode part 91. Each incident light of B, R, and G which entered into the 
micro lens 90 enters into the picture element electrode parts 91 B, 91 R, and 91 G for each colors. Each incident light 
of B, R, and G receives spatial abnormal conditions according to the picture signal voltage impressed to the picture 
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element electrode parts 91 B, 91 R, and 91 G for each colors, while passing the liquid crystal layer 30. 
[0074]Next, with reference to drawing 13 , an operation of the micro lens 90 is explained in full detail. The figure 
shows only on behalf of the course of R light as incident light. In a figure, the portion shown with the numerals 90 
extends and shows the circle of the center section of the micro lens 90 from a center section, without changing the 
curvature, and is a portion equivalent to the conventional lens as a comparative example of the micro lens 90. 
[0075]One lens is arranged to the picture element electrode part 91 of one group, and the micro lens 90 differs 
[ periphery / the center section and ] in curvature. For this reason, condensing operations of light differ by the 
center section and periphery of a lens. In the example shown in this figure, the curvature of the lens side of a 
periphery is small bordering on the curvature variation point 90b to the center section, and it has power with the 
bigger lens side of a periphery. According to this micro lens 90, the focal distance itself is effective in so to speak 
bending the incident light 3c included in a periphery in the lens center section like a spherical aberration, without 
making it change not much. For this reason, it can be made to enter effectively in the lens constituted from single 
curvature like before about the incident light 3b of the periphery which was not able to be entered effective in the 
picture element electrode part 91 as well as the incident light 3a of a center section. For this reason, it becomes 
possible from a periphery to use more effectively than before the light volume which enters into the picture element 
electrode part 91. According to this micro lens 90, it is effective in it being effective in reducing the light leaking to 
the adjoining picture element electrode part 91, lessening mixed colors, and contributing also to improvement in 
color purity with the effect of light volume increase over a single plate-type liquid crystal panel, like this 
embodiment, especially. 

[O076]As explained above, according to this embodiment, also to the image projection display of a single plate 
method, slimming down of the micro-lens portion in the liquid crystal panel 308 can be attained, and it becomes 
easy to carry out control of the gap thickness by change of the coefficient of thermal expansion of the substrate 
which constitutes a micro lens, and an elastic modulus. Thereby, since equalization of gap thickness can be attained, 
it becomes possible to lessen luminosity unevenness by dispersion in gap thickness, and to perform quality image 
display. 

[0077]The composition of others in this embodiment, the operation, and the effect are the same as that of a 1st 
embodiment of the above. 

[0078]This invention is not limited to each above-mentioned embodiment, but various modification implementation is 
possible for it. For example, as a using form of the image projection display of this invention, it may be which gestalt 
of the rear method which projects a picture from the rear face of a screen, and the frontal system which projects a 
picture from the front face of a screen. This invention can be applied not only to a transmission type liquid crystal 
panel but to a reflection type liquid crystal panel. It may be the composition that the cover glass has been arranged 
about the composition of a liquid crystal panel between a liquid crystal layer and the layer in which the micro lens 
was provided, for example. 
[0079] 

[Effect of the Invention]As explained above, according to the optical modulator according to any one of claims 1 to 
3 or the image projection display according to any one of claims 4 to 6. a group matched with two or more picture 
element electrodes which were matched with each of at least one colored light, and were arranged in two 
dimensions, one picture element electrode, or two or more colored light — a placed opposite being carried out for 
every picture element electrode, and. Since each was provided with two or more micro lenses which have several 
lens sides from which curvature differs, or two or more lens sides which were divided, and the optical modulation 
means which modulates the colored light into which it entered according to the picture signal impressed to a picture 
element electrode, Slimming down of a micro lens can be attained and it becomes easy to carry out control of gap 
thickness. Thereby, since equalization of gap thickness can be attained, the effect of becoming possible to perform 
quality image display with few luminosity unevenness and irregular colors is done so. 

[0080]According to the optical modulator according to claim 3 or the image projection display according to claim 6, 
carry out flattening of each center section of two or more micro-lens portions, and. Further, since this field by 
which flattening was carried out was arranged to the liquid crystal layer side which constitutes an optical modulation 
means, even if it arranges the convex side of a micro lens to the liquid crystal layer side, the depth of the convex of 
a lens does not become deep too much to a liquid crystal layer, and the effect of becoming easy to carry out 
control of gap thickness is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H it is a top view showing the entire configuration of the image projection display concerning a 1st 
embodiment of this invention. 

[Drawing 2] lt is a sectional view showing the example of 1 composition of the liquid crystal panel in the image 
projection display shown in drawing 1 . 

[Drawing 3] lt is a top view showing the condensing characteristic by the micro lens in the liquid crystal panel shown 
in drawing 2 . 

[Drawing 4] lt is an explanatory view for comparing with the micro lens in the conventional liquid crystal panel the 
micro lens in the liquid crystal panel shown in drawing 2 . 

[Drawing 5] lt is a sectional view showing other examples of composition of the liquid crystal panel in the image 
projection display shown in drawing 1 . 

[Drawing 6] lt is a top view showing the condensing characteristic by the micro lens in the liquid crystal panel shown 
in drawing 5 . 

[Drawing 7l lt is a characteristic figure showing the example of the angular dependence of the light which enters into 
the liquid crystal panel in the image projection display shown in drawing 1 . 

[Drawing 8] It is an explanatory view for explaining the designing method for designing concretely the liquid crystal 
panel in the image projection display shown in drawing 1 in consideration of the angle component of light. 
[Drawing 9] It is a lineblock diagram showing the important section structure of the liquid crystal panel which is an 
example of 1 design by the designing method explained using drawing 8 . 

[Drawing 10] It is a lineblock diagram showing the important section structure of the liquid crystal panel which are 
other examples of a design by the designing method explained using drawing 8 . 

[Drawing 1 1]l t is a top view showing the entire configuration of the image projection display concerning a 2nd 
embodiment of this invention. 

[Drawing 12] lt is a sectional view showing the important section structure of the liquid crystal panel in the image 
projection display shown in drawing 1 1 . 

[Drawing 13] lt is an explanatory view for explaining the condensing characteristic of the micro lens in the liquid 
crystal panel shown in drawing 12 . 

[Drawing 14] lt is a sectional view showing the example of 1 composition of the conventional liquid crystal panel. 
[Drawing 1 5] It is a sectional view showing other examples of composition of the conventional liquid crystal panel. 
[Description of Notations] 

10 [ — A micro lens, 30 / — A liquid crystal layer, 61 / — A fiat part, 210a, 210b, 210c, 210d, 210R, 210G. 210B / - 
- A liquid crystal panel, 213,310 / — Projector lens, ] — A pixel substrate, 12 — A black matrix part, 20, 20a — 
********,22,60 111,311 — Screen. 
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in&m i ] 'pu < t h — :>©&*©&* icttfom-t 

& z>mnv> u > xb g Mtftm § n/citgfc© p > xw* 

m^mm^o io 
[it*^2 ] ffrfB«8t©w^pu>x©s*©cp3*i 
$ufi^iBi t $nti^ci m £ -r £rt#Ji i iBt£© 

fuiaatfc© v ^ ^ p v >x<D¥-m<tz n/cs», mibm 
jymjKiBg ? ft-c i > & c i & j&at i r & m>m 2 ibis 

T 5 £ £[ii* ftfl WSMJeftHrc 

< £ 4> — 3©fe7fe©& * ttfcftEttW e»nr 2 ^XtcKi 

ft 5«Sfc© U > Xffi * fcHtfHS 3 *ifc«ifc© u > xms- 

Wt5M©V'ffDU>Xi 1 30 

w-r *M3E»i#a £ £*rr s c ££#*§&£ -r £ 
[j»*3i5 3 mB«ft©v-fir an/*©**©** 

iwe«»©-w {? p u >x©^±Bib$ n/cfflw. mm 
©ffl^taw^K^H. 

[0 00 1 ] 

^fc J: U C ©SEWfeSMWR-f-fcfB t >fcBH*&»&CT&K 
[0 0 0 2 ] 

[&3fc©Kffi] jRaSR^O^aCIWR^tffll^BMRa 
TT^gKtt. i£^M*^B©K*>«:. Wfc&XfV- so 
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Kffll>«>h4 3 o©fe#£:)fc^iB^-©&fete*fJfrrS 

i3X*U->±K&IJ$tfT#5-i®®©^£fT5 
©T * -5 o C © <£ -5 tttfSOBJR-?- £ l< f^sa^^ 

■K. ffc (Red =R) , (Green = G) , W (Blue= 
B ) ©3 6©6»lf 8*1* A:«ft^*** 1 tfcffl^ 

ter 3 tt©iKfl.rt* urates L/c 3 «^£ (c A 
set. ^^ , j->©Buffi* : >e>H^fi:*f-rs7p>hS; 

£*5*?>„ 

[0 00 3] -WK, jWB^^iH*. flUNBQR: 

S«£*tl^-r^<fc'5CCbTi3B5nfc>PfiS]K«£. i®K 
WR£*HSlWR£©IIB*«fcr«fc ^KiBBStifcjfiaJB 

[0 004] jfi^-C«. c ©=t ^ i&iKfi^-«* ^*ffl«f»fc 

si«ii2st*^a©isi»e. i«Hw<b*sjt^i»*. m 

iltf. 7n>h^C©B«ft»*^iaiK:4si»rtt. *© 
^tk^*S* 3 VGA (Video Graphics Array) A^SVG 
A (Super VGA) , HSUiXGA (Extended Graphics A 
rray) #>e>SXGA (Super XGA) ^ £lKMWi&itls~C 

py*^>a>TV (fUty 3 » {C*5t»Tl4. NT 
S C ttcitP A L^^e,7 : -^^oJ#gfbCMulti-S 
can)> 1KB, HDTV (*fi{i[f-Uti?s» A>6H 

QSRftfbfe ct 0*fl5JS«g[ffc©g*©ffe tcjta-' * ;u©^ 
SWb©S*4>#oTt,^c £*5^-^ 0 

[0005] ±.&<D£5tj:m%mm<Dfa±*>immit<D 

S^cte*. 3fi^T«, ^iSlSSJC-v'-Y ^P u 

e>^64>©-c*?. 0 ^^©v^ i^o u>xii. i-5$/c 
v>f^nu>xB, as*tt«6©sA^b*jfea-r*fc»tc 

ttl 0Mm©^*S©BBRaWcjft)tS 

[0 006]il4S, 7^BU>Xtffll>fc«a50 

©ta?8-C\ mr®IIiJ£»^©A*tffi«iJ : &OH\ ^H«J£« 
^©fctS^tMffl'J?:^^ fe©£T-5>„ C©0tC^O/c^^- 
*;u«. ia^a^i 1 oi, c©iiifii 1 0©mJ® 



3 

m <aw*i o ooA*fBffjj) icffijE$m*mx-cttft 

EKStifcfcWflHRl 2 0 wmMfol 1 0 tttfaM 

S120 itcA-o-c&gn/dfofiJi i 3 o £*flM.-ct> 

•S. ffiM 1 3 0 Ktt. ->-^gp 1 4 0 &C J: oTilStK 

siio tttfamm i 2 o &©ntc*»*Wjts*i-ct> 

[0 00 7 ] HXStiil 1 Ott. *7^1I1 1 1 £> 

c©*7xifii 1 1 ®«risni(cffiAji i 3 0iits 

ASKL-cSBMWK: (^»3ifttc) E»3ftfc3HR©Hi* 
®@gPl 13i, Cft^©SIIji£m@Sf51 1 3&C*fL"r 10 

**>H«fcWI5Jf*3 titczf? * * v b U f 1 12 i 

WMh^yisXZ (Thin Film Transistor ; W 

**gpi l 2 8. H>i%U%b*&fllMV?tt£3ti. #M 

IBftttSflSl 1 3«, JWRfraJyB©**'**^ 

©»£■«: », -en-en^B, r. G©i^-rn*>©fe7feffl 
tcfilo^r6.nr(,iS„ 20 
[0008] *tft«ts 120», 1 1 31m 

iSjERSftfcStfinWI 125i. — ^©HffliJ^>!tfSj^@ 

1 2 BKifJtifc^n'-^X 12 li, C©*'*- 
*'5X12 1 ©ffe;£©MM&c7F$j&$ nfc$gfc©v -C ^ n 
l/>Xl22i, t©W£au<>Xl 2 2©£jB<IJK: 

»l8tt«JIBJl 1 2 3**rLTEBSftfc;tf7*aS*l 2 
4£*«*.rt>.S. W*nu>Xl 22tt, 
2tft«« 1 2 0 ©-SB* 1 ? x »U 5 ^> i^g/ctt F 7 

JjgJl 1 2 3tt. v-fi?nV>Xl 2 2£xy 5F>^(C 30 
At) U>XJft£Ufc». JHHfr*©»&*ttfJl («*.«. 

3R$W1I830 &^T£C£tcA9^j£3ft/drc& 
■5. cn^O-^-fi-o^Xl 2 249J:CjeWffilll 

[0 0 0 9 ] 0151*. v^i'OU^X^lifcfift© 
^^•^^©^©^^^^•rirMS-C*^., C 
©0T. 0 1 4K*LfciRft-' , >"*^4BI— fltfiJaSJRKtt 

5%l/fc«Ji^*JHt. HiS»g2 1 0 <h t C©B^»« 40 

2 1 0©suMffi'J (AStftl 0 0©A*fMM) (C^T^fS 

^FST-c*tr&jies:3nfc*f[^»«2 2 0i, mmmm.2 

1 0 i*f[pl««2 2 0 £KAoT»**lfc«MMI 1 3 0 

[0010] a^*S2 1 ofc«. &wmnm$a 1 1 3 
^Ltiii^m-^mE^-e-n^ihEPtra-rsfcd?)©^^ ? 

^>yjR^ie^*6>^-5 r7>i?**g|52 1 2£ffi 
*. *tlSj*R2 2 0 tt. *^-«5X2 2 1*f 
x.rt^„ *^-*7X2 2iK:[i, SESJg 1 3 offlijtc 

y r U ?XgP2 1 3J&*rt®&3*lTC»4 0 X5 ? 50 
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h U *X«$2 1 3 tt. 7fe?rSK-r^>/c*©^JSBI^ 
*»6ttfc©t?*D. h^>^*aJ2 1 2tcSti6r*J: 

9«:i,TRwe>ftTi»s. 2rfo«t£2 2 0 «:*»(«> 
r. ^7^i« 1 2 4 i*/<-^7^ 2 2 1 i©ra(c 

tt. W#CI^>X2 2 2jWK»K»3;|VC<,>*. c© 
7^nu>X22 2li, WISH 1 2 3 i«©ftS/ffiST 
*©£>&< i*>— o©«Jffi*ffll»TJ&fiRStlfc*>©"C* 
-5. CtihtiBSLG)'? 4 t>ni>l'X2 2 2 tsJiZmWimi 
2 3 {CAD v-f #PU>XTU-f*^J?S3*lS„ 

[001 1 ] cne>©aoc^Lfc^^ - ^;u«. v-y^ 

aU>XTU-f*«rtl»3n?t*HSlWRili|JR«Ei*. 

^ («Eftfli©J*S©WBE> '*L&3&*6^-il/L. -e© 
[0012] 

fcAKPMi&nS. iKfi/"**>U©*©te©§! 

iiiitfe, 1 0 0-2 0 o°c< ^gtMisnsc 

<b c © A 5 «:«»«:# -5 ^JOfc 3 

tiii, saw©* + v ■y'mamn^^m— test 0 »i» 

[0013] cct, m«. 3^5&DBMWft»&ij* 
§SB©Ste«:tt. 3 &©*&'<* iWD 5 % 1 ttTfc'F + 
?Xt?6 (*»■©» 3©^— 14) 
©£Ji£»©*^HJ*tc»IflKf 6*54Ctc n#*fetf 6 4 

©®«*^3otSsB©*B£«:M:. f^iiiflltctwetre** 

^Jl/KWift ? Xtfe>«. «Eftaii*©tj6 4«c-3 

[0014] J^cte, ±iL/c=f + ? XJl©^— tt©^ 
*f[Sj*«©P i 9gP(C@Bg^©M^K ; &F ,: 3iSL,fcC i 

cca s?»05S^^5¥i4^©s:{b(c a o rsrs i e. 
ts^r. ffl«©?SS/^*;u©ffliETNFtc^-rs# 

fi-^P4S^©^X h UX*5+> 7W©^Ftei-tt©|6^ 

©SBHi^c^ri^istjnSo A-?r, c©+>-^7' 

j»©^— tt©WH«:*f^**ttR4 L/Ttt. v-f 
>X7 U -f (C*i WiiSlI t i/cttl < It, MX 

r U*©l«*ffi«3-li*C4jMS*L<,». 

[0015] iC6t, ^fMBS6 2-94826^ (# 
W#-^m2 7 5 4 5 2 9-Sf) ^?gCCtt v -»©»tRM«: 
jfca*»EJ*-rS tfttc. v h y fXtt©BI3R€:WLfc« 
«R«tc*»(,»r. — *f©S«©5%©*A**flW©»«© 

m&momic. -? v y ^^tR©Bi3R©«iii3Raj»(c*fL 



5 

T-en-eft3fcA!i*ffliJ©*lg£jt3® or *Mlr ZAmft* 
mitt fa o-> y irxma&mcctz 

c ©&&£■-?»> mgkmftic?-! 9 o u >x©a®# 
^jsssnri,**. ofrotefth, sat, w*nu>x 

[0016] #»Wttto&»SMH£tcfc#Ttt3*ifc6 

©r. -e©se<j«. v7m<Dffl®*om<?z±#: 
tc , ics.vftDifl^^«fT «i * win t r 

[0017] 

[RH*»i*hrSfc«>©*K] ##HI§K:J: 
«. 4>ft < i & — 5©fe^©# * tc*tt&tt t* htir 2 'JK 

fctttHR©fe#tc*ra;tti* &ttfc-»©!B**«»c*j' 
lajEasti^i^tCv «<r*sft*©a«c*«»©u>x 20 

t, aw otc&ft&gmr zyegm&m t^m^r^ 

[0018] 4cAK«:J:SPMKSttt«^«W2. 
4>ft < i fe-o©*SEBBR^-i . ^iSsR^-C^IE;? n 

fc&fi**** y->±KtB^ 

— 3©fe^;©# * ttfcfjfctttt htir 2 ;X7t: WtcK^'J $ ft 

tcm&<»mmmmt > 1 -^©ia^m@* /c«tg^©fe^ 

#*#ft*©mc*«»©U>XH*fctt$MM3 
ft/cffl&© U > X® £WT -2>«£fc©v ^ £ a U > X £ , 

[0019] **WKJ:*3(SaH*^fcJ:unii«a9#fi 

s^g-ctt. xmotcpu < 1 1>— 3©eat*j. 1 

BBWW*fctt«fc©ft*K*H6#W e>n/c-8e©!Bf£ 40 
S@«fc*HnJlBB3 ftfcffiifc©-? ^ * a u >Xic <fc o 
r. *#;?ft&. v^i7Du>xocASttfce,*tt. # 

©R& &}g$!© U > X® * fctt#«§ ft/ciggfc© U > x 
u>X£ft©j*SHt;#@e>ft-ci>&. 

[0020] 

[»ipj©3S«©J&«] &TF> *»M©Se(t©Jg»tco(,> 

[0021] mi omM<mmi m 1 «. ^-mmm 50 
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mm^m.ti><or. MztLkfrtbM.T?>otcvim*m 

£fc*#*©g|g©**ii#. ffe^#BSLT c© 
ffl»S*f*^g«, * ©**><* 3 tfcttfl! 
T§3SM©$a B B7'nyii' £ £ l/"CltJiE$ftfcfe© 

*e.Me.hfcaM(ctsn5M <uv> jfej:^ 
n(iR) iw«©**Bfe-r*uv/i r*» v? 

$202i, COUV/IR*? h7^;^2024S 

mm? z> j t ?i> -$2 0 3<t, c©>r>7 i ^b 

-* 2 0 3 3&>6ffi«StlfcW**«*L-C3tW«*« 
SW^y 1/-U>X2 04i, C©yu-U>X204 

2 0 4tcj: ijibtstitejeiwcwTjewM^T** or 
W*f-r-S3 yy-* b>X2 0 5 t%«iiri,>*. 

[0 0 2 2 ] ^?S2 0 1 B. B^fti, BlEftttttegiB 

***:Wiiuisai*©«fci»»«©«>©*J«fc<» mjiiiiE 

$2 0 3«, «2 0 l^?>m*fb/cafe^;?:ffi:tSf§1± 

■c«arr*iiBft^*-»i/2 1 0K*»w4iirtJBafl*&**s 
— <fc-r-5fc*©«)©t , *o, «owfou 

>X*iB5!JL/-C^L//cl3t©U>XTU'r 

[0 02 3] 4^BNi©^tt(cff ^IBfltSWf^lB«. 
$/c. PI— ?feSS±(c, W3£|IBPll*ffiWTH!W6n. ay 

y-^b>x2 0 5jfe6a*fs*ifcJWf#*. ^n^n 

fia^©aS*i**R. G, B©3fe©fe^fcatRK{c 
^iT5^-{J'D-f^i7--2 0R, 2 0 6G, 20 
6B£. ^?a-f ?i»55-2 06RKJ:i)S«3n 
fcRfi**EK|JB!$©iKfl^**2 1 ORfflJtCSWrs 
5*tS7-2 0 7i, ^P-C »j> 5 5-2 0 6 BCC 
J:»)SJl#3nfcBfe**H«:aaS©}RJftA*JU2 1 0 B 
ffl'jK:JK*f-f ^JSI* i7-208i *«*T t» *. 
[0024] 4m©^»tCffiSiBfti!gtf£^jK«. 
K«C. f-f^O-f j?S5-20BR, 2 0 6G, 20 
6BK«fc»3»«StiytR. G, B©«fe7t?:itti^{i^S 
"&«AWflBffl36«2 0 9R. 209 G. 209Bi, C 
ti6©AS*M«*R2 0 9R. 2 0 9 G. 2 0 9 B&c£ 

DT2glSWtcawr*- ! 6>'i'n©jRa^;U2 1 OR, 
2 10G, 210Bi, Ctl6©«»^*^2 1 OR. 
2 10G. 2 1 0B<c£92&VntcSHSh;te£©9£ 
3f3£©^Tiei{Cfl*S n/c*©*^Sil3-li-SWWffliJ<B7t 
12 1 1R, 2 1 1 G, 2 1 1 B£. C4T,e»©a»«Jfi 
7fc«2 1 1 R, 2 1 1 G, 2 11 B^jSiEL/c&feTfcS: 



?VJ v*zfVX&2 1 2i, C 
©fe^f&ffl^-f fP-Y ;^X<;XA2 1 2JC«fcO^S 
ftfcft* l l l tt:&*f-r£&#*u>X2 l 3 

[0 02 5] CCT. g*fU>X2 1 3*S2)x^BJfCfcW 

& rs*f^gj KStifc-rSo 

[0 02 6] fe^ffl^^^P-C ^^'JXA2 1 2tt 
ScfrfWBttfcL-cos. c©fe^j£3W*P>f-.?*X 
UXA2 12K, G, B©&fe##AStf 

5 3o©A»I2 1 2 R. 2 12G. 2 1 2 B£Wl/T 10 

At=H»Jfii*«2 0 9 R, U^^2 lORfcJ; 
Cf a«1M«*K 2 1 1 R te . C (D^)m 
^Xl>XA2 1 2©— ?©A*fB2 1 2R0cMl^-r-2.J: 
5KHIStitl.>4. Sfc. AJ4ffl«B*ttt2 0 9G. « 
i/<**2 1 0G*.fctfttlNH<IX*t2 1 1 GiJ, 
*P-f ?*:/';XA2 1 2K*5W4At*S2 1 2RiiS 
3£-T-SfficDAfttS2 1 2Gtcttft-rz>J:>ilcmW2ftr 

— A»fflHi*K2 0 9B. aW*** 2 1 0 
Bte<fctftH81l!HB#«2 1 1B». 

v ? X »; XA 2 1 2 tt:*Jtf £ A*tB 2 1 2 R iftfiiffe 20 
©A*fffi2 1 2 Bfc*H«J-r*J:5tcl3BSti'rt>4. 
[0 02 7]iI^;l'210R, 2 10G. 2 1 OB 

(j^t» cn6*«e«;L-c«ft^*^2 i oiia-r. > 

te. #5-7 ^££ffil>tt(^SMM©v^pu<>X 
5En«®«fl«5«R-7--C*«3. AWLfc^e^tCjFtLTHi 
^ii-^-tc IS D/ci§tR W &SE.H4*t 5 cfc 5 tt: o T l > & . 

eosa&vc*^ i o«. mm&}ic2-&jvffiS2titcm 

fnit?) £, C©iB3Rai«i»l^-r*J:5KL-ri3«S 

/^-citfissft*. 

[0 02 8] C C-C. ffil^^2 1 OJ&RfclWJKfetf 

[0 0 2 9 ] H2tt. 0 1 fctettSiKft^*^ 1 0© 

MIS-C&So ttte, «T©^t, lufflPJ<t«7lc©A*f 

■S. C©S(C7SL/fc?g H %>'> , ^-'U2 1 0 ate. B^StSl 
Ot, C ©i!iSK»£ 1 0 ©mfSPJ ( Atfcfc l ©ASfii 40 

t. hx&ki o £*j-ft»«e2 o kictix&ztitcm 

a»3 0i*fllitri>*. ffi!M3 0tC«> >"-;bgB4 
OtCto-CHSRa&Rl 0£*f|*l£«2 0i©|lfltCiR»# 

itih3ft-ci>s. 

[0030] CCt, it L-cm^ a m4 0*s*»Wtc4a 

[0 0 3 1 ] @ifg««l Ote. 1 i. C© 

Xlfi 1 1 ©BuHffl'JfC^SJS 3 0 tWiT S «fc 5 ttl L- 
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3i. c ti hosmmmmm i 3 ic*t lthmmi#«e 

ff^SftfcX^^vhy^gpi 2i*«Atl>4. 
CCT, X-fu.^yfPHFiLTte. 09*. tf. TFT# 
&J!3;*ft£. C©^7^vh 'Ji'XSUl 2te. 
ttC^^RS^Tji^Sti, 36R8«tcJ:-3TTFT*s««i 

[0 0 3 2 ] 2t|3«©2 0 te. HHRttffg. 1 3 fcttfilE 

is 3 n/c>rt[Djm© 2 i i . i icomM'mmu 1 3 seen 
I^gSB i 3t,cttu x Stinjigg 3 ftfclgifc©-? ^au 
>X2 2£. C©-7-Y *P U>X2 2©£jMJtt:@H;jft 
»J!gJi2 3*^-LTE«Stifc*5xa«2 4 4*** 
r^So 7 0au>X22B, #Jx.te. *frfi]*®2 0 
©— hXy^yffelJK^-fl^f^^ 
tt:«t0 U>X0f£3ft/ck©-e&£o WI§S2 3«. v 

SL JBffir*©»fc*tttJt U-^F, 7i"J^ 

swig. x#*^»«tis. ->y3>msfcin?* 

C ft 6«ifc© v * p b > X 2 2 *> J: OWB 2 3 tt: J: 
97-{i?PU>X7l/>f*SM5^S. C©v^f^Plx 
>XTH'©mffiffliJ», tfO^-teCMP^ (lb^s«w^ 
^) «*fflc»rw*StiT*j»3. -e©±tt:*f[^m©2 l 

-2.Stl^m@2 1 ©^14€:iS*€./cJst>tt:, -7^i7Plx> 

xr u a ©±tt:jgBj& 2 BMbs/ >J =j ^mmznm vxfr 

?> : £<D±.icMfamm2 1 *Jf^TSJ:^tt:L/rfe «fc^„ 
^fS]m@2 1 te. 0J*.te I TO (Indium Tin Qxide)^© 

tt:@^$n-c^s. c©*tr^m@2ite. ^te. x^' 

So 

[ 0 0 3 3 ] 7-f^OU>X2 2te. 1 0©iij5S^ffi§P 
1 3ttI>ftL/r1g^!©U>X%Wl/Tt,^ 0 m«. v-f 

i>au>X2 2B, l o©i®^mffig|J l 3tt;>itLr. iE 
^tS-?«tt:i2g 3 ft fc 4 o© u > Xtt; «t o T#sK 3 ft 
So H-Ttt. lo©HI^@g|5l 3(co^T. sEimi- 
Wtt:iBga:ft/c4-o©b>X©5fe. 2-3®7^ lx 
>X2 2a. 2 2 b ©KtB©^*s^§ ftTI,^. C©J; 
5 tt:02&C7r*l/ /ctfU-Ttt. 7-fi?UU>X22*S, n 

£©r. i o©Hfgfisgi5 1 3 tcttuxm&icfrmz ft 
fciWMJn^citcft^. c©v-r^pi^>x2 

2 ©Sftffite. !WS**:ttSRiBtcifil»Jgtt©|Klili*> 6 

-c. 4o©b>x%geg-rsitfiStt:iiSP>r. io©is^ 

m^gpi 3tt:2tl,T. 4'?ct>)^l,^fctt^>|Ol' 

[003 4] @3te. a2KSl/fcvOaU>X2 2 
tC^Sm^^tt^T^FMIST^^o COBB, •^-I'i 7 
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pix>x22tcj:-or. i -xDwmmmsn 1 3 icmtr 
>x<D&mn. (msi-m Kts^-r£4>©-c*s. c©s 

ic^U/t^it. -v-/ ?PU>X2 Zic^-oX. lo© 

mmmm^ 1 3 tea. iE#*fflKtcfM»©Rji^*#« 

5 0 a, 5 0 b. 5 0 c, 5 0 drt^JSSftS,, 
[0 0 3 5] 04«, 02K:S(/fcSl^;l'2 10a 
CCfctf&v>f i?p b>X2 2 £e£3fe©?fl?S^*JU{C*Jtt 
Sv>f ;>Pb>X££i:b©TS/c&©iaHJBr&^ c 10 

-cffiastirt^o cft(c*tu 02ft/rji/fc;*:gij!fe© 

0*i©-7'l'^Pb>X2 2tt> ±a5©<fc9K\ irxDM 

mmm%mi 3ic*tL.nfi^©u>xic<j;oitfi£3m:t^ 

>X2 2©^#©S*t 141*©v^i'aU>X5 2 20 
©Jl&t 2^tT/jN§<T-5>C<!:7!)ST-#-5> <) tot, 
^U^b/dSJI^*^ 1 0 att, S^JCib^rSM 

[0 036] &(C> m 1 1 0©ffe 

©WfiSWK-^TBWiTS. H5tt. ?Ka^*^2 1 0 
(Dtt<DttJAM£Lr®iU^^2 1 0 b ©gSPlfjt'S: 

/•?*jl/2 1 0 a£P-*t)&g5£K:«|Il— ##£#U S 

saw***!-*-* *>©*■*-*. c«aicsi/fci(*<* 

;W2 1 0 b 02fc^l//c?fcil^*.rt/2 1 0 a iCisVf 30 
Sat©v-f^nU>X2 2«Ctt*.T v «ifc©W?P 
U>X6 0 ^rff^fcfe©^*-?),, C©W ^PU>X6 
0 tt, 1 o©jSf&«ffiS|5 1 3 ICttL-C 1 o© U>X*5ff$ 

mmm^ 1 3^L-ca^!©ft^wL/fcU'>x{cj: 
o-cfltjssn-c^s. §7-f^ni/>x6oit m 

C©H©WTB. **W6 lJjsiFSItSn. JS2SP6 2 

agP6 2©ftM«. Stffi*fctt«®teiSt»®tt©#»iB 40 
#>6£c£&©T&£. C©<fcMt, 7>/i;pu>X6 0 
©tf*SR6 l* 5 Pffi^fc - r*Ci«:J:»3. W>X©J?#£ 
SK©jfiS/^^KfcH5 7-{ ^P U>X©/?#&C*tU 

So 

[0037] I6tt, I5K^Ofcv-fi'Pl/>X6 0 

PU>X6 OtCfcoT. 10©@i^m@S|Jl 3&C*3£T 
S»*«*flK;WK:^Ufc*>©'C**. c©0tc^b/c so 
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J:5«c. 7^^ou>X6 0©H2IS|S6 2 tcjf^^ti/c 

ftnonui tc j: 0 -c . i -oommmmm i3tcim. mm 

fc#tt. *©**iB*«S»l 3©**W«:Slit-r*. 
[0 03 8 ] ftfc. H5fc:^l,,*cW:J'PU->X60{i: 

fc^t, *^gi5 6 i fc^Kjpfflffc-er. iaaa56 2 £ 

«Sft&ffi^©ffi®KJ:oT^(&LT4>J:t,>. *fc. 0 

2«CS*Lfcv-f i?Pb>X2 2tC*>t,>-C. 1 o©iKKS 
ffigpi 3«c*fi/"ca»«:»fl3n?tu>X©*^©i*ijfe 

gP£. W*PU>X6 0il3l«K¥fflftl/T*fiM"S 
<£ "5 Ctt«cJ:»5. jKa^*^2 1 0©JS 

[0 03 9 ] Jfcfc. ®H^*;U2 1 0©J: 

*<D&mmm&7n> h*sc©«^. mh^^kajh 
-r-5>*©^gfiS^tt, ±io° S£^t. ft 

I5(ciUfc7-{i;ni/>X6 OfCfcW^^gp 

6 l©¥fifb3ftfcaKMCfcl»T*>. *©A»RE»tattt 
+ 1 0° ©MM^OCiK&S. 
[ 0 0 4 0 ] H7B. m^A>2 1 OKAIrt - **© 

ftflt«6a?tt©«*ttwr4?t*©i#ttiat?**. c©s 

K*st»T, ttffiftKtf&'-t*'^ 1 OK AWT SAW*© 

C©0"C«, *!f&C. M'****^ 1 0iirB2K^L. 
fc«W6©«»/<**2 1 0 aCCfe»aA»#©5W»M& 

i 3±©*t(^»«2 otcaa*3na*©sftflCf»*{c*fi£ 

T*, ttA'<**2 1 OaKAffT&ft©^^^ 
flHf 7 lfSlfciS©J;^c, fflittf. ^± 1 0" © 
AJKJ&&€4TlsTb>&. fi£-*T. m;^;^ 1 Oicfc 

S^*3&»**. His, H-ctt. Al£ia&*stt±8' rab 

[0041] ccr, H8*#jRL/r» *m&<DBmic 

^PU>X6 OilUfilfC. 1 0©H^m©§|5 1 
3tC lo©U>X*iiESS*irt,>-5t^tC. W>X©4 J 
/6SPfC^fflSP7 3A«3tlfc70nu>X7 0£W 

H8tC*ili-C, 05 Ui7rsl,tc&&>**)\'2 1 0 b ilsl— 

^t. (A) tt. H5&Htt£ffiA"'*A'©VnSfltiB« 
t^L-> (B) tt, 7O0b>X7 0 §&#£:>£© A*H9J 
*>6BA:2FES^Lrc^„ CCT, atc^L/fcJ;^ 
K % lo©v-f i?Pi^>X7 0©A*2*D 1 , 
^7-f^Pb>X7 0i©9WW7 4{C*»W4«iUB3 
0i©r^©8Egt€rd c, :/5 » *v h y **95l 2IHI© 
Segt^rD^ 10077-^7[- y^xgqi 2©A#3 
4D„ v^i7p u>X7 0©^±BSP7 3#>6. BK« 
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1^>X7 0©¥±iSi$7 3©jaffi§B (ltt*3Efb£7 5) £ 
X5 » ?7 h »; f^gP 1 2 iOIBCD^^HKOEK* 

[0 04 2] C©®{c^tfc^^'^>'UCte^r i x/ 
d<tane©|««*JJSS»)ito. C©££> AJWftgS 
#1 0" r&^/ci-r-Si, tanlO' tt. ^0. 1 
76^4*6, x/0. 1 7 6<d<Dm&&mK>sL 
O 0 CCT, i£8fd3!>S2 0 Mm-C*.-5><h-r-5>£. x< 10 
3. 5 MnKhft-S., Etc, X^ v t> V h y £ Xgp 1 2 © 
^JD^H/imT^Sini. ^fSy<x+2/u 
m= 5. 5 umiftS, 

[0 04 3] S/c, mcWmMMftl 1 3 CD— 2©S$iC 
ti^-r^^gtD.^2 0 umX?$>Z>tmc. v^pu 

>X7 o©»w&j&tfcp»"c*.5£"r*£. e©w> 

X©^irlt 2 0V~2/2T&»)#Jl 4 MmT-& 
&. CCT, Etc, A«*2#±10* Oflg^J-C 
x=3. 5jLim, d = 2 0 ^mt?ab-5>£<g^-rn 
tf. SEBtd ctt. ifo6 /im-CS< £S. 20 
[0044]19(t J2(±©J: 5 tt«W-^ffifc <fc *— S 

MWc&&iUL''C*'i'2 i o c ©saw&^j^rflteKia 

-r^So comicio^-c. (A) « v ffitS^*^2 1 0 
cOmwm&ZTjiL. (B) »i v -7^^PU->X8 0g|5 

tCttP— ##€r#LT(,>5. C©?&f|A*.>b2 10 c© 

&&<DWLmmz. «T©a9-c&&„ isntda 

». v-fi'OUyXS 0©¥ifiSB7 3 £^WSP7 4£© 
S©ffiat-C*i„ ffi8ty,«, 7^ni/>X80Oi 30 
$£{fo£7 5 £^|?SP7 4 £©ra1©*¥^fSj©iSllfT'* 
9* BIKy.tt. W*PU>X8 0©i&^{b£7 5 
£ W >XtJJ/|>0 £©IB©*¥#fa©*Mrc* ftS a 
«> 7^*BI/>X8 0©fl*8<te7 5iflWS7 4 

pb>X8 o*sj:t>*^iJi2 3«, *n-enjiWr*©* 

JfeSWIi U5>*K T^U^HHS. 

S^WJffi. S/U3>*«»**:tt7 93l8IMIfJW») CCfc 

-f* ni/>X8 0©fflJT*n, tt. lUJitJI 2 3 ©JBSt35 
[0 04 5 ] 

7-(i'CU>X80©flr=14. 1 cm 
ffiH d a = 1 1 . 2 m m 
SeM d c = 4 m m 
KfHyi = 5. 5 Mm 
SEHty, = 8. 6 Mm 

Ma=52" 50 
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[0 0 4 6 ] m 1 Ott. «±©«fc5«rKi1-*ffitCJ:4te 
©89StWt?*SjKJi^*Jl/2 1 0 d©ggMfjg£7jrri§ 
fSm-e&z. C©HCC*Jl^T. (A) *&H^*;U2 

1 0 d©»r®«jg£mU (B) It 7^nU>X2 

8og)5^=&^©a*tfflj (^sfiB) *?»s/c¥ai^i/ 
tvs. &fc, c©s&c:iet,>-c\ S9tc^L.)t?Ks^* 
;P2 i o c £i§i— m&m&icizm— w*fctti,"ci»s. 

C©*&H^*>>U2 1 0 dfCtet,^ ?-f^Pl/>X2 8 
Ott. lo©H3Wt«aSl 3 CCSffOTWR© 
t,T(,>-5. «fc?)JUM?jK:B:> S© (B) &c^frLfcJ:5 
5C\ W ^ab>X2 8 Ott. 1 o©n^m@a5 1 3 CC 
fctL/TT. jE77*S^«:geg5nfc4'3«©b>X2 8 0 
a. 28 0 b, 28 0 c, 2 8 0 dtCfcoTfltJ&SftT 
t»-2>„ {fit,, C©7-^i'Pl/>X2 8 0B 1 H2iC7j\l/ 
fcW ?ni/>X2 2 £ttgfr*K U>X#9te©tt»flII 

09(C^Lfcv-i'^PI^>X8 0 <b|5l««:TO«7 3# 

j&ssftT^s. -$tzt>%> zomoiffl-azs w^p 

1^>X2 8 0^ lo©HJR»fi8&l 3JC*tl/C, u> 

5„ C©7-f?Pb>X2 8 OO^-ffliWCcfcO. L->X 
©J»SfbKflF#rSC£*J-C*S£^«: % jKAH3 0(C 
»Lt lx >X©dE©gilS ^ < 9 «S\ X^f 
©M©*sS8L< J; 5^«H%l»±-r5 c £*5r# 

[0047] aw*** 2 1 0 d ©-&§P©^gtffi©a* 
fi { J%SI5»(COI,>Ttt0 9tC7nt/cMS>'^^>'l/2 1 0 c t 
fflmx?$>&. fflX.it > Ilda, dc, y„ y^cots 
Ttt. jKa^^^2 1 0 c iRttT*5. «c4s. CCt? 
©Elldctt. v-f^ou>X2 8 0©^FffigP7 3 <t?g 
&M30 £©P^©|^gt-Cab-S. v^ou>X280* 
=fcO*#l)!ie 2 3 tt. *n-en®*f*©S<e -5SIBK: J: 0 
»JiKStlTt>S. v-r^PU>X2 8 0*J<fcb>*^Ji)12 

3©ff^^ffitcoii-rtt0 9(c^ufc^>'-' , *;i'2 l o 

c£|5)1f-e&£ 0 

[0 048] ^(c. ±12© J: 5 %W£©Hfll£tl*£lCT£ 

«©fpffl«:oi»Ta»wr*. 
[0049] sr. a 1 H^swa^g 

©4fe»©^ffl*BiWJ-S. 36W2 0 lJ&»6*1t&ftfca 
UV/IR*?h7^S2 0 2KJ:»)JI»H 
fc<tO'^51-^3&5^$nS„ ^l/T. C©UV/IR* 
f-7^^^2 0 2*jSjaLfc7fe« > W > >-f-XU-^2 

o 3K*3t,^rS/;l5($n. *©jBtt»W*a*-fbSftfc« 

S^^tiJW^nfcWTfett^ «; l^-b>X2 0 4KJ; 
*)> -B^3fe3n/cf*, 'J b-U>X2 0 4£«(C7 i U 
•fe> h V **^*3gfiRUA:=j y^-^ U>X2 0 5 

tc«fci). ff3S«©WT*4Lra«sns. 

[0 05 0 ] 3 'j>-^b>X2 0 5^6{±JS*Lfc^f 
^•^?a^yi'57-2 0 6R, 2 0 6G, 20 



(8) 

13 

6B©fPfflK:<t«3. feS|7n©**:£ftSR, G. BCD 3 
&.<D&ftlcmiRmcftffiZtiZ>. ftMZtitcR. G. B 
©•&fe&». Amm%M2 0 9 R. 209 G. 209 
BtcJ:9itt«H!#S*i;fcSL ^ft-eft**^*^ 1 0 
R, 2 1 0G, 2 10 BtcA*t-r-S. ?&II^*.>U2 1 0 

r, 2 i og, 210 b«, AMLtcytzmmmic^ffl 
uxmsi-rZo msk^*^2 1 or, 2 i og, 210 
Bz&mucMt. \&mmmM2 1 ir, 211c 

2 1 1 BKAWT*. ffiWffliJfll#«t2 1 1 R. 2 11 

g, 2 1 1 B*a»Lfc-&e#tt. ^-n-enfe^^sffl^ 10 

-Y t>U4 v i>-7VX2*2. 1 2©A*fH2 1 2 R, 212 

G, 2 l 2BicASfrs. fe^jSffl^ f p-f-.? *x>j 
X A 2 12 ©AWiS 2 1 2 R . 2 1 2 G. 2 12 BtcA 

2©f|=ffl&c<fciDfei^£ftfcflL S8il/>X2 1 3(CJ; 
<3, l 1 ItcjaaHSti*. 

[0 0 5 1 ] KB"** 2 1 0©fPffl«c-oi,»"C» 
a^5„ 02tei:<>*a3*#ML/-r. flUf'C*;!' 

2 1 0©— m&Mi2h&&ik^%>\'2 1 0 
l»TKWr*. OTTBlfK, 1 -?©jijiSim©SI$ 20 

i 3KA»r*AJW*i*JSw*fPffl«:oi,»'r«9ir 

[0 0 5 2 ] S2{C^U/£icfc^tC, H&g,J**A/2 1 0 a 
&CA*fl>/cA*f3fc 1 tt. *f|Sj*«2 0©#^*»g2 4 
^IML, VH'i7Pb>X2 2{C c fc- J -C*^ffl^W 
T^Jl 3 0 . SiJftfi^SP 1 3 « jffift L . IB3S*« 1 0 

7Xifti i ©rt»r^**SA. <c*j. v-f^n 

U>X2 2(c££;£©|fl#<£»!W: > l©rt 

i » . ftan 3 o zmm? z> wee . isx*S3 1 3 30 

So 

[0 05 3 ] lo©BBRWfiSSl 3tc*fl,-Ctt 4 
Ol/>X2 2iLt, IE^tS^tC4o©U> 
Xtf^HHEBStlTOS. «fl^*;U2 1 OafCAfttb 

fcA*f#i«. c©4-o©u>x©-en-encc«fc^>T. 
1 -^©iii^mssp 1 stcAi^TScfc^K^^n^o <t 

O^ttfcjtttt. ^•fiJieg$n/<:4-z»©b>XCCj;-,r > 
!HJR«*Wl 3±Ktt. B3tcS*l/fcJ:5K:. iE^tS^f 
mcim<DPiB<Dmft&S 0a, 50b, 50c, 5 0 40 

dmmztiz. fei±©f^ffltt. -7^i7ou>x2 2tc 

Aitr££T©^c-oi>TlsH$-c&&. 
[0 054] J&JC. i5fc<tra6^#lLT. jfcR/-c 
**2 1 0©tt©»RSW'r**«fl-'<*^2 10b©ffi 
C©*foH^*;U2 1 0MC<fc£ft 
fflte, Wd»nP>X6 0«Cj:aftJfl£|!ia»t:Jhi6©* 
S^n-*;U2 1 0 atC e fc€>f¥fflil§Ifilt?*S. v^^pu 
>X6 0tt, 1 -p©B3R«fflWl 3«c*tLT lo©u> 

x^iEBsnri^i^K:. 08;Ui> ^ape 1 i/sa 

SP6 2 £-Cft^*sg£o-Cl»-S. C©fcS?>, U>X©"£ 50 
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*SI5 6 1 £Jli21SB6 2 £t^*#ftfl§#Sfc*. M5 
iCmhtcfflVtt, tp&m lJWSftiJft. J12SB6 2 
<c AM* 1 £«*-f £ fcfe©flM*5^^§ ft 0 . £ © 
2 «cj^fiSStiA:iaffi©fPffl{cJ:-3-r» 1 o©H 
1 3 (C 16{CgLfcJ:5 (Clf tt©JfcH£* 6 
3mm2tiZ. *ASI56 lKA*tL//c^li. * 

©S&BiftttSffil 3 ©<£*»«:»»■$-*. 

[0055] agfciaiiotc^L/fc^^ 

^2 1 0 c, 2 10 d«COl,»-C<>. *©±<*WttfrflH4 
if a A^^2l0a, 2 1 0 b £|lM$r*£. 
[0 05 6] feLkKW ufc J: 9 tc. #llJ5£©7fc?8HC «fcft 
tf> ttA't*;l/2 1 0(cteWSW£>PU>X©&* 
*s. ft*©»& ■&«»©!✓ >Xffi (ft*.**. 05tc^b 
fcv-^Pb>X6 0) $/c«^fU2n/c1ti!©b>X 
ffi B2tc^UcWi'OL'>X2 2) 

SJ:9K:i/cM34vri>&©-r. W^pu->xg|5# 
©»a^b*H*ci*sr*. v^pu>x£*8j$-r& 

i»n<«ts. cn^cto> +> ??■/*©*&— <b*H* 

C£#T££©T. ^Xi¥©«e,o^KlJ;-z,fetf6 
£4>fc < t> Tltin a nSf &EKIS*i^**T 5 C £ #spjte i a 
-So 4$fc\ il 0K^Wc?^i'PU>X2 8 0m 
U > XcfJ^g|5©^FS{t,€:@ o T U >X©G® SrMJIJI 3 

ofiijici2g-rsj;5ocbfc©r, b>x©£ja#?&fijg 
l x is > x©^sp^©^i ^ *m< a d a ^ s c £ # & 

[0 0 5 7 ] *H*©JBJK{c«tntf . fifefe©J: ^> 

S£fttC, lo©ffi^m@gPl 3(Cl-^>©U>X^*fj£; 

[0058] [*2 (ommmm) ^tc. *%bj©^ 2 

©^©ff^tC-O^TI^BJ-rS. *»Wtt. 3®^;© 

*«ce.r. #S^3C©iii^S*fa^ilg(cfeigfflpJtg-c 
*■*. *HJ6©0«"C«. *&H&*«#A©iBM9:$* 

[ 0 0 5 9 ] 0 1 1 «. *»9!©JS2 ©HJS©J&tt(cff 
*B«^«mS8B©^3R©«Rp|«jiS4air ©r . 

B. *7-7 ^;U**fflc»«ci»#«^TSC©jRfl^p^x 
i'^£LrltfiS;§n/c'b©-cS)<3. fife^^^-r-s^ 
i£. c©*wi*6.»B-6nfcae*tc^*n4Siii- 
oi^lfiWo^'&iiefef 5 u v/ 1 R# 9 v y -< n> 

$3 02i, COUV/I R*^ V74>\s%3 0 2^S 
jt l> /c^^rffit^ 3 -&T*©J|RlS^35SJft— -fb 3 n/c^p^f 
7fe€rtH*t-r€»^>r^U-^3 0 3£. C©-Y>r-^U 
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-£30 3 *»6JttW Shfcffi^^rMlt^lt^f 
1/ U-U>X3 044, C©VU-U>X304 

iittcf u-fe> h y v zye^m&mi&Lr: y u-i^x 

3 0 4 K J: 0 nte**SCf BfjeiBOTfT* i o r 
Ult^3'J J '-^l/>X3 0 5 <b*0M.T 
[0 06 0 ] 3ftR3 0 1 tt. . gUsttfrttEaig 

$3 0 3(t ft* 3 0 l*>6lill*tsft:a&X£ttftSlt 

Tf&arrs?&ra^*ji/3 o 8tctewaifrtjgus»**«3 
— {tt"&fc#>©k©-c&<9. mz.it£, ^to^'fi'ai/ 

>X*iH?lJLT0fiSLfc l*t©b>XTW (77^7 

So 

[0 06 H c©HHR&s*&CTigira. ayy- 
i^cSB, r, G©3e©e#«:jw?wte#iiLTa« 

-r-S^^^P-f f £ 55-3 0 6 i. CC^Vi'P'f f 20 
£55-3 0 6C-tJ:9?}8i;*nfcB. R, G©3fe©fe 
7fc©&* £ m&mit 3 t»r £ Amfflijm© 3 07i, C © 
A»Wffl#«3 0 7fcJ:DB*«*3*ift:B. R. G© 

jRfi/N'*Jl/3 08i, C©iB B B ^^3 0 8 CCcfc 

3 * * tUHMOHBfi 3 0 9 4. c © tUMMHHE 

3 0 9*m?t**^i"j->3i i«:is»fr*a» 

1/>X3 1 0 i^ritATI,^. 

[0 06 2 ] C Ct\ fi*tU>X3 1 0***I6W«:*jW 30 

4 r»»f#Sj KWJS-T*. */c. « B W^3 0 8*s 

[0 06 3] y-fi'o-f7d'S7-3 0 6ti < -en^n 

B, R. G©*e**«WfcJ6U«-SBflU9-3 0 
6B, Rffl57-3 0 6R*J«fcCfGffl5 5-3 0 6G© 
3tfc©5 9-*WlyTC>«. i/c. S7-306B, 3 
0 6R, 3 06G(i, Sfl^4uU3 0 8(C**i-? t ftR& 
*#lSj*»6Afl«-aR. G, B©§fe*©A*fft£i£S: 

-r*fc*>©feH8«i#«« (H^-ar) s«lt^„ 

[0 06 4].iRflA*^3 08tt, *5-7^;U£*ffi 40 

#t i/ tiffl«(g^fcj& o icmimixmiteft 9 «t 5 tea o 

Tl>3. C©Rtft/<*;l/3 0 8tt, B, R. G©&fet-C 
(HSrtt**) . @WS«4*tffaS«4©M*WfcT«fc5 

50 
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[0 06 5 3 H12»> HI 1 fC*ttt&H''<*>l'3 0 
8©— «Ha«*w-J-BrffiH"C*S. fcte. «T©BMIfC 
tt. H2KCTLfciKJI''<*Jl'2 1 0 a fctettiflt tSgSi 

tm— ©awciiH— ©«w*wl. ®siftHj^#B§-r 

£„ C©B9(CmLA:ffA''«^^3 0 8(1 BtlSlO 
1 4. C©!B£S© 1 0 1 ©mfSffliJ (A*BfcR. G. B 

[0 06 6 ] 101B. *7XI« 1 1 (DffiW 

cc) EK3ftfc^©HHHHIS9 i*fiin>5. Hi 
3£S@g|S9 1 tt. B. R. G©l»rti3&»©fe^CC«0 

cct, b. r, G©-Sfe7feffl©ii^ 

mffiSC9 1 £*ft^<ft9 IB. 9 1 R, 9 1 GiiBTC 

4tc-r-2>4. &hx«S9S9 us. n©^ 
>6*»6£K:i3i*>5#iei) cciQ-^r 9 l b. 9 i r. 9 1 

Tt«. 3 -o<Dmmnmu 9 1 b, 9 1 r, 91 g©» 

*»»LT l»©iil3R«ffi»9 1 iPf^„ 

[oo6 7]Misiisio2«, im<ommmm^Q 1 

S(CiSmmegi5 9 1 tcMLTJPt(fiJiBg3tifc1t^©v^ 
£PU>X9 O^ixtl,^. C©v-f £p U>X9 0 
CCtt. ^-fi?n^^57-306B, 3 0 6R, 3 0 

6G (bi i) tc«fc- 3 Tee#*e>a»«L'r»6ftfc 

B, G. R©3 0CD^^St,HCSi&-5^|SJ^6A*f-r 

fcB, r, G©§fe7c«, -en^niii^segi59 i b. 

9 1 R. 9 1 G&CA*J-i"*<fc5K:&oT(,>S. 
Pb>X9 0tt. 1»©W3R«SW9 lfc^O-CSBR© 
ft^WGfcl^XKJ^Tfft&SftTl^,, SWi' 
PW>X9 0tt. Wittf. 4^»iHiZ8»4"Cflsp36ia 

6t-5ti>5. e©H©0rctt. tp^gpccMLrfflagp© 
u>XH©ffisp*t/jNS<*c-,rt»s. ■*-**> fc. Sv-f 

£PU>X9 0tt. Ji]22^©t'>X®(D;£#A#&>'W 
»l/fc*K:#it4f^ffl«:-3i»r(3:a«:ia 1 3 *#HRL,r 

[0 06 8] jRa^C*^ 3 0 8 K*W A 0 U 

U>XibT. ±IE» l©H»©^»©«ft^*;l/2 1 

•r^ci^-pr^-c*^,, M(c. ±ie^i©H]|fe© 

^©^^•*;l/2 1 0«c4jW*v^£PU>Xib 

u > x©«(Si rw© u > x^^ffl-r set oj#e-c & 

So 

[0 06 9] ;Xic > ±12© ct <5 &^©Bift&a*£7n& 
«©ffi««:o(,>TKWr&. 
[0 0 7 0 3 *1*. Hll *#JWLr. iSf^im^ 

«©^*©fiFffl%siWT-5. «3o uip^tenfc 
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f LT. COUV/IR 

3 0 SKfcn-r&ffcSft. ^©Mg^^-fbSftfc 
B« 5 PfTft#iUTat*§ftS. CO-(>fyi/-i!3 

0 3*>6tii*t3nfc^f7fe«. U U-l/>X2 3 4KJ: 

«3> — a«*sn/ta. -;i/-u>X3 0 4iSKfu 

[0 07 1 ] =iy>-£U>X3 0 5frtbtii$iUtc¥-ft 
ffit. ^-f?n-fy?;7-306R, 30 6G, 30 10 
6 B©fPffltCj:«3. fe«|^©*;fc4ft£R. G, B©3 
fe©feftKjiJRWfc:#j§t$ft£. ^-Y^n-i'^S^- 
30 6R, 3 0 6G. 3 0 6 Btt. #l«L7b&fe>fr5rS 
t»K»6:*ftfi*F«PtcS3W-rs. C©£ 5 K £V *a ^ 
•^57-306R, 30 6G. 3 0 6 BtC «fcoT#St 
3ftSl»CC»ft5ftK2n3j{CK8*3ftfcR. G, B©§ 

Ai«j<a^« 3 o 7&c<i;f) assm* $ n/cm. 
s*rs. j**'<**3 0 8*tM*Lte*tt. uatwoBt 20 

S3 09 KAJfrT*. ttMHM%«3 0 9 *mMLtc& 
fe3fc«. &*JU>X3 1 OtCcfcO. X* >J->3 1 1 CC 

[0 07 2 3 0 1 2 *#I8LTiKa^*rt'3 0 8 

©fffflKonriftiHr*. ft*. «T-ctt»«c v i»o 

[0 0 7 3 ] m 1 2Kl7nU;fc«fc5fC. m&'l*)l>3 0 8 
CC»ft*:#Gl*»6AI*L/fcB. R. G©&A*bfctt. *f 
ffijg&l 0 2©#5Xg&2 4£jtiSU -?4>7VU> 30 

X9 o (c j; ^i^ffl^^inffii 3 o . msmm 
gp9i*aisu> iii«ioi©*7^in 
gpr ^n-efwofefctcsft *{a«tcj«us*ttA. ft*? . 

^*nu>X9 0K£4#©Jfi:}6fiMEtt. 

1 l©|Wettft< . fflXtt&Slig l±-C*oTfe«fe 
tt(r». v^^Db>X9 0(CA*fUcB, R, G©£A 

stft». -eti-enofeflKOHSRmflKWQ 1 b. 9 i r, 

9 1GKAIW5. B. R. G©#AW#tt. 

an 3 0 sibk. -en-en©feffl©iiism@aj 

9 1 B, 9 1 R, 9 1 GKEfflW3ft;fcBfc«#mEiCj£ 40 

[0074]^K. gl 1 3 5:#iLt-7-/ ?OU>X9 

TRifc©gB©#*fli*LTi*LTna. */c, BKcfc 
t>-C. flr#9 0T^L-fcSP#tt. -7^i7au>X9 0© 

7Kl,/t&©-C*«3. ?^i»aU>X9 OOJtS^iLT 

©S£*© ix >xccfs^-r ^.gp^-c*^. 

9 HCjttLT 1 o©U>X#ffi!g3ivm£4ftK: v t£ 50 
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x©i*i*aiJiHiawfr*oMR*fPffl*«ii«c*. c©@ 

te^L/t^T-tt. 4>ifcawc»l/-Cft*SE{bjS9 0b^ 
KJBfflflR© U>XB©ft*#WS < ftoTfc O . J^iagP 
©U>XIO^t%A->7-^L/TI,sS. c©w 
*au>X9 0icj:*itf. Mb£UHI8*H:&S9K<bS 
ti4Cift<. «2»K:A-sfcAit:)fc3 c*. l»*>wa* 
ffi»R^J:5«:u>XiftfcW«:fttfSS»**J**. c© 

«£*©<* ^K:#-©ft^-c#fiSL-fcu>Xr«. 
DBRgfftf 9 1 JcWaatcAJH 3 tt* C 4©T# ftfro 7fc 
JSa»© AS*# 3 b (c on t 4> . ikSB© A*f:£ 3ai 

9 0tc<J:n«. Wtc. ***©JKJ»©J:5K:*RSC©jK 

iRSrsgft 

H@g&9 l^©»h#*^* *lfe£4> 
ft< LTfe*^©ft±tc4>*5*S in 
[0 07 6] «±Bi* U/c J: -5 K. #$£»©»»«: «fc*i 
tt. iWR^©B»»W«^K«{c*rL"r*>. m&** 

4#r*. v-fi/pu>xj&#iiR-rsa«©fi!»»ss*. 

»tt*©SEfb«:J:S¥ + » :/J*©IWfflJ*iU8< ft*, c 
tt&cJ:D. f X^©i^— {t£0£Ci **-?#£© 
r. *f ->^W©«6o*{cj:S«atf6*^< LT 

[0 07 7] ft is. *3US©J^SI«:*JW-5*©fi©« 
Ht fly8fc<fcCfS»*H:. ±IB^l©HJfe©0SgiPiai-C 

[ 0 0 7 8 ] ftte. ±BB«at©^»KPR3£ 

sti-m^©^^njS3&f5j«ir*2.. m«. *^bj© 
H«aa»fi^ftB©ttfflj&»i ur «. x * <; - >©» 
n* 6iS^*is;*fT * y r ^4 . x ^ y - ><Dtma> 
6ia«%a«rrs7a>h^s©i,»-rn©jgJK"c*oT 
*>«ti». S/c :*»9itt. 9il9©iKJf<^iUD»ft6 
r. S*fM©«s^*^^tc4>®ffl-rsc4*snj|gr* 
So Stc. ^^-^JU©«EgK:onr«. 
ia 4 -7 -f ^ d u > x*kw e>n^c b t ©ra cc * /< - a 

[0 0 7 9] 

(89§©»*J «±SiB§bfcJ; 5 (c. 1 ftt> L- 3 

©^rti^CClBtt©*^!*^* fcttW#B4 ft l> 1/ 6 

©i»rti*»cceatt©ia«fi:»«7nsaK{c«fen«. ^ft < 

4 *>—?©&#©& tc*ff&#w P>nr 2 ^tcWcceW 
S*ifca»©H3MI«4. lo©BBR«ffi*fclitB»© 
fe*(cMf&WW fcftfc— W©H*Wi45K:*t|qflB«S*i 

5 4ittc. ««*Jfl*©»ft4«tt©u>Xii*fctt» 

4. wMSKoansti^BHkfli'^Kicc-T:. A»ofc 
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7^ zvxsZsxammtemzzLifi-cz, *t?^i = 

£0 6 C £#-£-#.*>©-?, *?g[tf6^fetJ^©^t,^ 
[0 08 0 ] g fc. ft#Jl3iBlS©7M33£^-3:;fctef« 

BT&cfc^cCfc©-?. Mic. v-T^nu>X©£iffl£ 10 
£b®©&i**W< &<9®i*&C . v y'm<D 

ww# vg> < & z i m s . 

[0H©t8WcC8fcHj§] 

«g©£#iti&£ai-r¥®0-e& 
[02 ] Hi l K^LfcHftiWfJ^WctewsiB^'! 

[03 ] m2lC^:Ltcm£k'**Mt*$tt2>-?J fUU> 
XlcJ:Zmiffi&Z^-?¥Wm-e$>2>. 20 
[04] 02 ICTjkLtcmH,'** MCistfZ-? -fi'Bl/y 

[0 5] 01 tC^U/cB«fi*fa^S^*5^S»[S/N- 

[06] 05 &t^b fcjfoH^'* Mcisvt 5v^ai/> 
X(tJ:£Jfe;^tt£^Tr¥ffi0-c&£„ * 
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: [07 ] 0 lKmUfcB«a3H«^R««C*jW4aai-»s 
*;KcAt*TS?£©ftSf&#tt©m^T^tt0T& 

So 

[08 ] 0 l ic^bfcHi#^«^gic*5^s?K^^- 
[0 9 ] 0 8 *fflt»TttW LfcRft^ffifcJ: 4— RWfll 

[0io] 08 ^fflt»T|ttWLfcS:tt*?*tcj:sffe©^: 

[011] *^BJ0^2©HSfe©^CC^Sllj»S*t* 

[0 1 2 ] 0 1 1 {cwt/)tBH*S««^RM«:*JW** 
[0 1 3 ] 01 2lC7rshta&^*)\'K.i5V! Z>-? 4 i> v. 

[014] fie*®«a-'-c*ju©-fltesw%a-r»riiiia-c 
[015] mtvmgk^wi&oiMmmzm-tvjiwm 

10-iM 1 2- »-f*yv f?V U^XSB. 2 0. 
2 0 a-2tftS«. 2 2, 6 0-v-f b>X, 3 0 
6 1 -Tffla 210a, 210b. 210 
c, 210d, 210 R, 210 G. 2 1 O B-$ B B B A 
2 13, 3 10-g|fl/>X 111, 3 11- 




mm 2000-193928 



[02] 



[03] 




22a 22b 




40 



24 ^XftlS 

23 mmm 

11 Jf5X«S 



20 



10 




■7-f £ n U>X 22 




sag? 

**** 62 - ^ 
61 




[07] 



[08] 











ti 




-10°-8' 0 


8° 10° 






(13) 



[09] 



¥ffl 2000-193928 



[M 1 0 ] 





(14) 



mm 2000-193928 




14] 




123 mstm 

122 -7-4 

121 a'*-:tf5X 

L-125 %mmm 
Z3-130 jftsa 

^^113 
112 

hi 



120 



110 



[0 15] 




124 #5X3145 
123 tfSSfi 

222 

223 f9 ? * 

21 AX-tf^Z 
25 3Wf^«<6 

30 m&m 

113@*ii«&? 

'212 h^yyx^ffc 
111 



220 



210 

■s 



F £-A(##) 2H088 EA15 HA13 HA14 HA25 M404 
2H091 FA29Y FA35Y FB07 FC26 

FD04 FD06 GA01 GA17 KA01 
LA18 MA07 
5C058 AA06 AB01 BA06 EA12 EA26 



